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ABSTRACT

PROFESSIONAL LEARNING NETWORKS, TEACHER BELIEFS AND PRACTICES
Brent Anderson, Ed. D.
Department of Leadership, Educational Psychology, and Foundations
Northern Illinois University, 2015
Stephen Tonks and Kelly H. Summers, Co-Directors

Helping teachers develop the habits of mind and pedagogical skills to improve student
achievement has been a challenge for schools and school leaders. Online professional learning
networks (PLNs) are a means of allaying the barriers to collaboration. This study utilized social
constructivist learning theory and self-efficacy theory to explore the relationship among
frequency of teacher collaboration via PLN and teachers’ sense of efficacy and adoption of best
instructional practices. Study participants were teachers from throughout the United States who
participated in education-related Twitter chats. The participants completed an online survey that
was embedded in a tweet. The survey instrument included the Teacher Sense of Efficacy Scale
and a portion of the Teaching and Learning International Survey 2008 (TALIS 2008) as well as a
few open-ended and demographic questions. The study found a strong relationship between
frequent online collaboration and teachers’ sense of efficacy related to engaging students in
learning. The teachers reported that PLN collaboration gave them access to resources and
strategies as well as other teachers who wanted to share and learn together. Future research
should look at the direct influence of PLN participation on teacher beliefs and practices. PLNs
could be a means to engage more teachers, particularly veteran teachers, in learning that leads to
improved pedagogy and enhanced efficacy beliefs.
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CHAPTER 1
INTRODUCTION
Introduction

Since the report A Nation at Risk (National Commission on Excellence in Education,
1983), there has been ongoing public discourse about the shortcomings of American public
schools. The report outlined several criticisms of America’s public education, including, but not
limited to, functional illiteracy among adults, the decline in student achievement on standardized
tests as compared with other industrialized nations, the overall decline in Scholastic Aptitude
Test (SAT) scores over time, and an increased need for high school graduates to complete
remedial coursework upon entering college. As a result of these concerns, states, municipalities,
school districts and individual schools have implemented numerous initiatives to improve
student achievement (Cuban, 1990; Schlechty, 2003).
With the passage of The No Child Left Behind Act (NCLB) (U.S. Department of
Education; 2001), the federal government continued its efforts to resolve the issues outlined by A
Nation at Risk through school reform efforts. NCLB required increased accountability from
America’s public schools. These accountability measures required schools to annually test
students in both reading and mathematics. If all students did not achieve at NCLB’s mandated
annual levels of proficiency, sanctions were imposed on school districts and individual schools.
The results of standardized testing, which was used to track student academic proficiency,
indicated some schools achieved higher levels of student achievement than others and, as a
result, were deemed to be high achieving schools. Educational researchers became interested in
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the institutional and pedagogical practices, as well as prevailing beliefs, that were common
among these high achieving schools.
Hattie (2009) identified the effect sizes of various factors on student achievement based
on a meta-analysis of educational research. Not surprisingly, he found external factors such as
home environment and socioeconomic status had an impact on student achievement1 . However,
school-based factors also had an impact on student achievement. Specifically, there were 30
factors internal to the school, including teacher beliefs and practices, that had a more significant
impact on student achievement than either a student’s home environment or socioeconomic
status. Prior to Hattie, Marzano (2003) also found teachers and their classroom teaching
practices were influential in increasing student achievement. Marzano’s meta-analysis found
students with effective teachers demonstrated notable gains on achievement exams as compared
to their counterparts in classrooms with less effective teachers. As a result, it is generally
believed teachers have the greatest impact on student achievement (Hattie, 2009; Marzano,
2003).
Because teachers can have such a significant impact on student achievement, it is
important to understand what makes some teachers more effective than others. Nussbaum
(1992) defined “effective teacher behaviors [as] those in-class behaviors of the teacher that are
related directly to positive student outcomes or positive evaluations of teaching” (p. 167). Both
Hattie (2009) and Marzano (2003) identified specific instructional practices considered to be
effective and suggested helping teachers develop, refine, and utilize effective instructional
practices is instrumental for improving student achievement. While individual schools and

1

This is similar to the findings of the 1966 Coleman Report. However Hattie’s research found
that other factors internal to the school had equal or greater effect on student achievement than
students’ socioeconomic status or home environment
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school districts often utilize in-service professional development sessions as a means of
developing teachers’ knowledge and skills, this method has been found to have limited impact
(Bray-Clark & Bates, 2003). Critics of in-service professional development, as well as research
on how to change teacher beliefs and practices, have suggested that focused collaboration among
teachers is a more effective means of changing teacher beliefs and practices (Berry, Daughtrey &
Wieder, 2009; Bray-Clark & Bates, 2003; Chester & Beaudin, 1996; Harlin & Rayfield, 2011;
Montiel-Overall, 2005; Rigelman & Ruben, 2012; Ross, 1994; Wood, 2007).
Teachers who collaborate with their colleagues have reported a higher sense of efficacy
(Chester & Beaudin, 1996; Ross, 1994; Wood, 2007) and have been more likely to adopt or
implement new instructional practices (Berry, Daughtrey & Wieder, 2009; Rigelma n & Ruben,
2012). While research has suggested collaboration as an effective means to change teachers’
sense of efficacy and adoption of best instructional practices, school leaders often identified time
and human resource availability as obstacles to effective teacher collaboration (Blitz, 2013).
Richardson (2001) suggested school districts have increasingly explored how the Internet can be
used to help overcome the issues of time and human resource availability. Growth of Internetbased technologies, such as webinars and online chats, have offered the potential for providing
teachers flexible time and space to collaborate and thus ameliorate the impact of those obstacles.
The nexus between teacher online collaboration, sense of efficacy and adoption of best
instructional practices was the focus of this study.

Theoretical Constructs

Social constructivist learning theory and self-efficacy combined to form a theoretical
foundation for this study. Social learning theory is used to define and frame teacher
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collaboration. Broadly, social learning theory posits that learners utilize social interaction as a
mechanism to understand the world (Vygotsky 1962, 1978). Learning occurs as a result of
interaction among all participants engaged in the learning process. Participants in the learning
process assume multiple roles. According to Vygotsky, the role of the teacher can be played by
a learner’s peers. Regardless of any one person’s role (either that of teacher or learner), all of the
participants in the learning process are responsible for co-creating an understanding of the world.
These collaborative interactions among participants are central to learning. Vygotsky also
described language as the primary means utilized by learners to develop their understanding of
the world. As a result, collaborative discussion and discourse among participants are
fundamental to learning.
Self-efficacy theory provided the foundation to explore teacher beliefs and is born out of
the social cognitive learning theory developed by Albert Bandura (1977, 1986, 1994, 1997). The
social cognitive learning process is manifested by the interplay among the personal, behavioral,
and environmental factors found in any learning situation. Bandura (1986) stated that personal,
behavioral and environmental factors do not carry equal weight in the learning process. Rather
the individual has the ability to influence the learning process regardless of the other factors. As
such, the individual’s beliefs and perceptions are central to learning. Bandura identified the role
of the individual’s beliefs and perceptions as self-efficacy. At the most elementary level, selfefficacy is defined as the belief that one’s actions will result in a desired outcome (Bandura,
1977).
In 1976, the RAND Corporation used self-efficacy theory to frame its comprehensive
study of reading achievement of Los Angeles public school students (Armor et al., 1976). The
RAND Corporation also developed an instrument to quantify teacher beliefs related to student
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achievement. The instrument included two items, asking participants to rate their level of
agreement with the following statements;
● When it comes right down to it, a teacher can’t do much [because] most of a student’s
motivation and performance depends on his or her home environment;
● If I really try hard, I can get through to even the most difficult or unmotivated students.
(Armor et al., 1976, p. 23)
The RAND study is now generally regarded as the initial exploration of self-efficacy as it relates
to teachers. The study became the springboard for thirty years of research on teacher selfefficacy (Tschannen-Moran, Woolfolk Hoy & Hoy, 1998). Tschannen-Moran and Woolfolk
Hoy (2001) synthesized the work of Bandura and Armor and defined the teacher’s sense of
efficacy as a “judgment of his or her capabilities to bring about desired outcomes of student
engagement and learning, even among those students who may be difficult or unmotivated” (p.
783).
Problem Statement
Since NCLB’s passage, the focus on student achievement has increased. Research has
found teachers are the single most important factor to improved student achievement (Hattie,
2009; Marzano, 2003). Research also has also shown teachers who report a high sense of
efficacy also have students who demonstrate high levels of academic achievement (Guo et al.,
2012). Additionally, both Marzano (2003) and Hattie (2009) identified certain instructional
practices that also tend to improve student achievement. The challenge has been helping
practicing teachers develop these beliefs and practices. Schools have used professional
development training as a means to that end. Professional development has historically been
provided from a deficit- model whereby if teachers were determined to have a skill deficit, they
were provided a one-day in-service training with the thought being that the training would
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change the teacher’s beliefs and practices (Clarke & Hollingsworth, 2002). That model has been

shown to be ineffective in inducing long-term changes in teacher beliefs or practices (Bolt, 2012;
Guskey, 1985).
As research has highlighted the deficit model’s inadequacy, other researchers have
examined teachers’ roles as both learners and reflective practitioners (Clarke & Hollingsworth,
2002). This perspective focuses on changing teacher beliefs and practices, not through a deficit
model but rather as a natural extension of the learning process. Through the learning process
teachers become active participants in their own learning and have a voice in shaping their
professional growth through reflection and participation in a community of practice (Clarke &
Hollingsworth, 2002). Research suggested collaboration among teachers is a key element of
effective professional development (Ross, 1994; Vavasseur & MacGregor, 2008). Further,
effective professional development also affords teachers an opportunity to provide direction for
their professional learning (Bray Clark & Bates, 2003). These two factors suggest teachers,
school districts, and ultimately students benefit when teachers collaborate to grow as
professionals (Berry, Daughtrey, & Wieder, 2009; Rigelman & Ruben, 2012). However, time
(Raywid, 1993) and school structures (Giles & Hargreaves, 2006) can be barriers to teacher
collaboration.
The current study investigated whether the Internet could be a medium for mitigating
some of the challenges to teacher collaboration. Through development of and regular
participation in an online professional learning network (PLN), teachers could reflect on their
practice and collaborate with like-minded professionals on topics of mutual interest. A PLN
provides teachers with time and space for collaboration to develop their pedagogical knowledge
and skills. While there was research related to the impact of teacher collaboration on teacher
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beliefs and practices, little was known about how collaboration through a PLN relates to
teachers’ sense of efficacy and their adoption of best instructional practices.

Purpose

The purpose of this study was to examine how frequency of collaboration among teachers
in an online PLN relates to the individual teacher’s sense of efficacy and the adoption of
instructional best practices. The teachers participating in this study were drawn from a nationwide sample. Online PLN participation was defined as a group of teachers interacting online
with the purpose of connecting like-minded individuals to gather information and create
resources and lesson plans with the goal of sharing their collective knowledge with a broader
audience. Teachers’ sense of efficacy was measured using the Teachers’ Sense of Efficacy Scale
(TSES) developed by Tschannen-Moran and Woolfolk Hoy (2001). Implementation of
instructional best practices was measured using a portion of the Teaching and Learning
International Survey 2008 (TALIS 2008) that focuses on teacher practices. The TALIS 2008
provided three subscales related to teaching practice. Additionally, open-ended questions related
to teaching practice were also asked and the answers coded to identify any teaching practices not
captured by the TALIS 2008.

Significance of Study
Research suggests that collaboration positively impacts teachers’ sense of efficacy
(Chester & Beaudin, 1996; Watters & Ginns, 1995; Wood, 2007). Research also shows
collaboration has a positive impact on teachers’ adoption of best instructional practices
(Rigelman & Ruben, 2012). The current study examined whether there is a relationship among

frequency of online PLN teacher collaboration and teachers’ sense of efficacy and adoption of
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instructional best practices. This question represents a gap in the current research.
This research study connected frequency of teachers’ participation in online collaborative
discussions with their sense of efficacy as well as adoption of instructional best practices. These
linkages sought to offer current participants in online PLNs quantifiable evidence of a
relationship between online collaboration and teachers’ beliefs and practices. It also intended to
offer teachers who are not currently participating in online professional learning networks an
evidence-based rationale for participation. For school leaders it offered a potentially effective
and cost-effective way to support teacher professional development. Ultimately, when teachers’
sense of efficacy improves and they adopt best instructional practices there are positive outcomes
for the individual, the learning organization, and ultimately students.

Guiding Questions
The current study examined the relationship among frequency of teachers’ participation
in online professional learning networks (PLN), their sense of efficacy, and instructional
practices. The following questions guided this study.
1. What demographic characteristics are common among teachers who participate in
PLNs?
2. Is there a relationship between the frequency of teacher collaboration via a PLN and
teachers’ sense of efficacy?
3. Is there a relationship between the frequency of teacher collaboration through a PLN
and teachers’ implementation of best instructional practices?
4. Why do teachers choose to participate in PLNs?
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5. What influences upon their classroom practices do teachers attribute to their
collaboration via PLN?
These questions and associated hypotheses will be further developed in Chapter 2.

Delimitations

This study confined participation in online PLNs to teachers who participated, at least
one time, in online education-related Twitter chats.
Other instruments have been developed to measure teachers’ sense of efficacy, including
the Gibson and Dembo (1984) Teacher Efficacy Scale. However, this study only used the TSES
to measure teachers’ sense of efficacy. The TSES was developed by Tschannen-Moran &
Woolfolk Hoy (2001). The TSES provided an overall measure of teachers’ sense of efficacy.
Additionally, the TSES provided three subscales related to student engagement, instructional
strategies and classroom management (Tschannen-Moran & Woolfolk Hoy, 2001).
Only the TALIS 2008 was used to measure teachers’ adoption of best instructional
practices. No other instruments measuring teacher adoption of instructional practices were
determined to be as specific as the TALIS 2008. The TALIS 2008 was developed by the
Organisation for Economic Co-operation and Development (OEDC; 2008). The TALIS 2008
provided three subscales related to teacher classroom practices.

CHAPTER 2
LITERATURE REVIEW

This study examined whether frequency of collaboration among teachers via online
professional learning networks (PLN) was related to teachers’ sense of efficacy and
implementation of best instructional practices. Social constructivist learning theory and selfefficacy theories were utilized as lenses for examining teacher beliefs and practice. This chapter
reviews the literature on in-person teacher collaboration and its impact on teachers’ sense of
efficacy and practice. The literature related to teacher online collaboration and teacher
participation in online professional learning networks is also reviewed. This literature review
concludes with a discussion of the impact of professional development (teacher collaboration
being one form of professional development) on teachers’ sense of efficacy and practice.

Theoretical Foundation

Social Constructivist Perspective of Learning Overview
Vygotsky (1962, 1978) developed the social constructivist perspective of learning. While
acknowledging learning was part of the biological process of maturation, Vygotsky posited the
knowledge acquisition/learning process also occurred in both social and cultural contexts.
Learners utilize social interaction to interpret both the physical and social worlds. As a result,
the learner becomes familiar with the dominant culture and ways of thinking in a particular
community. Learners are able to both understand and adapt their understanding of the world
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around them based on the information gathered from interacting with others (Vygotsky, 1962,
1978). Vygotsky also theorized learners benefit from interacting with more competent
individuals within the community. When the learner interacts with more competent community
members, he can share ideas and seek clarification until he understands. The opportunity to
interact with peers and more competent community members is central to the learning process.
The additional community participants are able to provide support and guidance to learners.
While Vygotsky’s (1962, 1978) description of the social constructivist learning paradigm
suggests a student/teacher relationship, the term “capable peers” (1978, p. 76) allows the theory
to also apply to adult learners. Bonk and Kim (1998) specifically linked Vygotskian learning
theory with adult learning theory. In reviewing the work of a number of adult learning experts,
they noted best practices for adult learners “already encourage reflection, discussion, role play
and intellectual challenge” (p. 72), which are foundational elements of Vygotskian learning
theory. They explicitly linked Vygotskian learning theory to adults when noting workplace
collaboration among adults is vital to both individual and group learning. They contended that
since much of human labor is performed by teams, group collaboration is central to adult
learning.
Subsequent researchers further developed and refined elements of Vygotsky’s theory.
Moran and Johns-Steiner (2003) and Montiel-Overall (2005) extended Vygotsky’s work by
suggesting the development or creation of knowledge are cooperative social processes. These
subsequent refinements to social constructivist learning theory help to frame the process of
learning as both a collaborative and social process. The notion that collaboration is a vehicle to
change both teacher beliefs and behaviors is central to this current study and will be discussed
later in this review of literature.
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Self-Efficacy Theory Overview

Bandura (1977, 2001, 2002) authored work on social cognitive theory. Self-efficacy is an
important aspect of social cognitive theory. Prior to Bandura’s work (1977), much of the
research on behavioral change focused on stimulus and response. However, Bandura suggested
that if a person believes he is capable of successfully producing a desired outcome, then his
behavior will reflect this belief and he will do the things necessary to achieve that outcome. To
that end, it is important to define the term self-efficacy and review related theory and research.
Bandura (1977, 2001, 2002) defined self-efficacy as the belief that one can do the things
necessary to obtain a desired outcome. Bandura further posited self-efficacy was neither static
among individuals nor within individuals. Instead an individual’s sense of efficacy varied along
three dimensions: magnitude, generality and strength.

Magnitude, a task’s level of difficulty,

can moderate an individual’s sense that he can successfully complete the task. Generality
focuses on how a specific experience can be generalized to a broader situation. Strength refers to
how strongly the individual believes he will successfully complete a task.
Bandura (1977) further outlined how one’s sense of self-efficacy is created. He
suggested self-efficacy beliefs are founded on four sources of information: mastery experiences,
vicarious experience, verbal persuasion, and emotional arousal. Mastery experiences are those in
which the individual demonstrates skill or proficiency in completing a task. When success
occurs while performing a task, Bandura suggested the individual’s self-efficacy increases.
Conversely, self-efficacy declines when one is unsuccessful in completing a specific task.
Bandura (1977, 2001, 2002) noted vicarious experiences also play a role in developing
one’s sense of efficacy. Vicarious experiences are those in which the experience of others, often
formulated through observation, are used to determine the likelihood of similar levels of success.
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Notably, vicarious experiences are not as reliable as mastery experiences when an individual is
judging his ability to effect change (Bandura, 1977, 2001, 2002). As such, when one’s sense of
efficacy is derived from vicarious experiences, it is weaker and more vulnerable to change.
Verbal persuasion can also impact one’s sense of efficacy. Bandura (1977, 2001, 2002)
defined verbal persuasion as the act of being convinced by another that one can be successful in
completing a task even though previous attempts have been unsuccessful. As a means of
creating efficacy expectations, vicarious experiences are relatively common. For example,
someone is willing and able to try to persuade another. However, self-efficacy derived from
verbal persuasion tends to be much less steadfast than having a mastery experience.
The final source of efficacy information Bandura (1977, 2001, 2002) outlined was
emotional arousal. Emotional arousal is when one’s physiological state has an impact on one’s
belief that he can successfully complete the task at hand. For example, when one is in a highly
stressful situation, the ability to successfully perform a task diminishes; therefore, the individual
judges his ability to perform as being lower.
A working definition of self-efficacy and an accompanying awareness of how selfefficacy is developed are necessary to understanding the construct of teachers’ sense of efficacy.
Teachers’ Sense of Efficacy

Numerous studies have explored self-efficacy as it relates to teachers. In the literature it
is often denoted as teacher self-efficacy or teacher efficacy. Woolfolk-Hoy, one of the preeminent researchers in the field of teacher efficacy, suggests those terms are misnomers (as cited
in Shaugnessy, 2004). In a 2004 interview Woolfolk-Hoy stated Bandura would prefer the term
teachers’ sense of efficacy because teacher efficacy is often confused with teacher effectiveness

(Shaughnessy). For the purposes of this current study, the term teachers’ sense of efficacy will
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be used to describe self-efficacy related to the practice of teaching.
Two of the first researchers to explore teachers’ sense of efficacy were Ashton and Webb
(1982), who broadly defined self-efficacy as the teacher’s perceived ability to affect student
learning. Lee, Dedrick, and Smith (1991) utilized this definition to frame their study of teachers’
sense of efficacy. Based on the work of Berman, McLaughlin, Bass, Pauly, and Zellman (1977)
as well as Guskey and Passaro (1994), Tschannen-Moran, Wolfolk Hoy and Hoy (1998) framed
teachers’ sense of efficacy as two distinct, yet related, constructs: 1) teaching task and context
and 2) self-perception of teaching competence. According to Tschannen-Moran and Wolfolk
Hoy, teaching task and context is teachers’ perceptions of factors that constrain teaching and the
availability of resources to support student learning. Self-perception of teaching competence is
teachers’ perceptions of their ability to have a positive effect on student learning, even with
difficult students. These two constructs attempt to account for the complexities of teaching and
provide a foundation for further examination of teachers’ sense of efficacy.
Subsequent research by Tschannen-Moran and Woolfolk Hoy (2001) distilled these ideas
into a working definition of teachers’ sense of efficacy: “A teacher’s efficacy belief is a
judgment of his or her capabilities to bring about desired outcomes of student engagement and
learning, even among those students who may be difficult or unmotivated” (p. 783). For the
purposes of this current study, Tschannen-Moran and Woolfolk Hoy’s definition will be used.
Additionally, the current study will utilize the Teacher Sense of Efficacy Scale (TSES)
instrument to measure teachers’ sense of efficacy. It was developed by Tschannen-Moran and
Woolfolk Hoy (2001) and aligns with their definition of teachers’ sense of efficacy.
In summary, Vygotsky’s social constructivist learning theory focuses on the collaborative
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nature of learning and provides a strong theoretical foundation for examining teacher
collaboration. The social constructivist learning theory focuses on the factors external to the
learner that impact the learner’s beliefs and practices. In the current study, the learners are
classroom teachers who are collaborating online via a PLN. Alternatively, Bandura’s (1991)
social cognitive theory, while also focused on the social impact of learning, is inwardly focused.
Learning occurs as a result of self-assessment and self-reflection. Those assessments are based,
in part, on feedback from forces external to the learner (Bandura, 1991). In essence, with the
application of both Vygotsky’s and Bandura’s theories, learning can be focused simultaneously
both outwardly and inwardly. As a result, it is logical to study the impact of both internal and
external forces on learners’ beliefs and practices.
Challenges to Modifying Teachers’ Beliefs and Practices

Bandura (1977, 2001, 2002) believed self-efficacy beliefs could be changed via mastery
experiences, vicarious experiences, verbal persuasion or emotional arousal. Shippen (2011) has
suggested teachers’ beliefs about student’s ability to learn can be so firmly held that their sense
of efficacy related to working with those students become unalterable regardless of the types or
duration of the interventions used to modify teacher beliefs. Additionally, Ross (1994) and
Moseley, Reinke and Bookout (2003) found teachers’ sense of efficacy to be stable because
interventions lacked enough intensity to cause a change. Fives and Buehl (2012) conducted a
comprehensive meta-analysis of literature addressing the development and stability of teachers’
beliefs, one of these beliefs being teachers’ sense of efficacy. In their review of over 300
articles, Fives and Buehl identified the following themes: development of beliefs, diversity of
beliefs, knowledge, self, schools, vested parties, and teacher preparation. In understanding how

beliefs are developed, they noted the prevailing research suggested teachers’ sense of efficacy
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exists along a continuum of stability, meaning that teachers’ sense of efficacy as it relates to
specific content, practices or beliefs are held more firmly than their sense of efficacy as it relates
to other facets of their work. Similar to both Shippen et al. (2011) and Ross (1994), Fives and
Buehl noted some researchers had described teachers’ sense of efficacy as being relatively stable
and difficult to change.
Moseley, Reinke and Bookout (2003) supported the idea that teachers’ sense of efficacy
tended to be stable over time. These authors examined the impact of the Adventures Beyond the
Classroom (ABC) program on preparing elementary teachers to teach environmental education.
Their study focused on the impact of the ABC program training on teachers’ sense of efficacy,
and the impact of teaching the ABC program on the teachers’ sense of efficacy. Ninety preservice teachers were given training for six hours on the ABC curriculum, teaching methods and
content of the program. Participants then developed and implemented programming during a
three-day outdoor education program for sixth grade students. The researchers utilized a pretest-two post-test design whereby participants’ sense of efficacy was measured prior to the start
of the program, at the end of the program and then seven weeks after the end of the program.
Participants were surveyed using the Environmental Education Efficacy Belief Instrument. The
pre-service teachers were a unique population and thus one group of pre-service teachers served
as a control group for the other pre-service teachers. The pre-service teachers were randomly
assigned to either the control or the experimental groups. The control group was tested before
each in-service activity while the control group was tested after. There was no significant
difference in the pre-service teachers’ sense of efficacy related to environmental education. The
authors suggested because the programming did not substantively influence the teachers’ sense
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of efficacy, singular experience professional development may not be the most effective means
of delivering training for teachers. Instead they suggested professional development experiences
may need to be longer and reinforced to be more effective in improving teachers’ sense of
efficacy.
While Shippen (2011), Ross (1994), and Moseley et al. (2003) suggested teachers’ sense
of efficacy does not change or does not change easily, Fives and Buehl (2012) found much of the
prevailing literature suggested otherwise. For example, Alger (2009) and LaParo, Siepak and
Scott-Little (2009) found teachers’ beliefs did change relating to classroom practice,
management and students.
Alger (2009) was interested in exploring how teachers’ beliefs about students, teaching
and learning changed over time in the classroom. Alger was also interested in identifying what
forces may have influenced changes in teacher beliefs. Participants were high school teachers
from the southwest United States. The author created the following six metaphors to describe
teachers, students and the teaching and learning paradigm: 1) Teaching is guiding; 2) Teaching is
nurturing; 3) Teaching is molding; 4) Teaching is transmitting; 5) Teaching is providing tools;
and 6) Teaching is engaging in community. Each of the metaphors was accompanied by a short
description. Participants were asked to select the metaphor that 1) best described what they
envisioned teaching to be prior to entering the field, 2) best described their current teaching
practice, and 3) the metaphor that described how they wished they could teach. Participants
were also given the opportunity to create their own metaphors if those provided were deemed
insufficient. The participants were also invited to explain their answers. Alger found experience
was particularly powerful in changing teachers’ conceptual metaphors. The teachers’ reported
reflection on practice helped them identify where changes in practice were required, and some
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reported collaboration and professional development were influential in changing their
conceptions of teaching.
While Alger (2009) looked at practicing secondary teachers, LaParo et al. (2009)
examined the beliefs of pre-service early childhood teachers at different points in their teacher
training. Participants were enrolled in one of two semester-long courses in a four-year birth to
kindergarten teacher preparation program. Participants assigned to Group 1 were enrolled in
their first course in the program. Participants assigned to Group 2 were taking a course just prior
to graduation from the program. The authors found students at the end of the program tended to
have different perspectives on behavior management and classroom practices than their
counterparts who were just starting the program. Specifically, teachers at the end of the program
held beliefs about their roles as facilitators of learning and their responsibility to provide
substantive feedback to students and how to effectively manage a classroom.
Fives and Buehl (2012) further noted if teacher beliefs are stable and unchanging, then
there is little reason to research teacher beliefs and how intervention may impact them. Instead
they asserted teachers’ sense of efficacy can change and experience and interaction in
professional communities can prompt that change. Alger (2009) found teachers’ beliefs related
to students and their role as teachers changes positively given direct experiences, collaboration,
and/or professional development. LaParo et al. (2009) found pre-service teachers’ experiences
through their program of study also changed their beliefs related to classroom management and
their role as teachers. Neither of these studies utilized the TSES to measure teachers’ sense of
efficacy.
Tschannen-Moran and Johnson (2010) used the TSES in addition to an instrument
designed to measure teachers’ sense of efficacy related to literacy instruction. Participants were
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elementary and middle school teachers from the southeastern and central United States. The
authors developed the Teacher Sense of Efficacy for Literacy Instruction instrument to
specifically measure teachers’ sense of efficacy related to teaching literacy and also administered
the TSES to measure teachers’ general sense of efficacy. Similar to Alger (2009), TschannenMoran and Johnson (2010) found collaboration and professional development can have a
positive impact on teachers’ sense of efficacy. The authors also found a relationship between
teachers’ general sense of efficacy and their sense of efficacy related to literacy instruction.
Tschannen-Moran and Johnson’s (2010) findings support Bandura’s (1997) contention that
without the intervention of time and experience, it is unlikely most teachers’ sense of efficacy
will change.
Crandall’s (1983) research suggests teacher classroom practices, much like teacher
beliefs, are difficult to change. Research on modifying teacher classroom practices has focused
primarily on professional development as a means to change practice. Guskey (1985) was
critical of the belief that professional development focused on changing teacher beliefs is
effective. He argued teachers were more interested in the classroom success of their students.
Further, Guskey stated that when teachers are able to quantify improvements in student learning
as a result of changed practices, their beliefs also change. His suggestions for those who develop
professional learning opportunities for teachers included giving teachers regular feedback about
student achievement and providing continued support and follow up after training.
Bray-Clark and Bates (2003) offer additional insights into what constitutes an effective
professional development program. They suggested professional development is a linchpin for
effective schools and effective school reform and were highly critical of professional
development practices that are contradictory to the elements of best practice. Bray-Clark and
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Bates reaffirmed the belief of both Crandall (1983) and Guskey (1985) that overtime
professional development is fragmented and lacks focus and continuity.

Collaboration

Before discussing how online PLNs serve as a medium for collaboration, it is important
to discuss the concept of collaboration. As previously noted, one idea central to Vygotsky’s
(1962, 1978) social constructivist learning theory was the notion that learning occurs with the
assistance of more capable others. As such, Vygostky’s theory has been applied to adult learners
through the idea of collaboration. Montiel-Overall (2005) wrote about collaboration within the
context of Vygotsky’s theory. She noted social constructivist learning theory and collaboration
are intertwined as teachers and students co-construct meaning. In addition, she noted
collaborative discussions assist teachers in developing a collective understanding of relative
academic strengths and weaknesses of students in their classes and which pedagogical practices
are most effective when working with those students. Montiel-Overall also observed there was
no consensus among researchers on an operational definition of collaboration. Schrage (1990)
defined collaboration as “the process of shared creation: two or more individuals with
complementary skills interacting to create a shared understanding that none had previously
possessed or could have come to on their own” (p. 40). This definition of collaboration is used
for the current study.

Teacher Collaboration and Teacher Beliefs
Collaboration has been shown to have a positive impact on teachers’ sense of efficacy.
Wood (2007) offered a compelling reason for collaboration among teachers. She found teachers
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who collaborated with colleagues as part of a learning community had increased student
achievement compared to their peers who did not collaborate. She also found collaboration
among teachers led to changes in teacher beliefs about their professional practices. Additionally,
in schools where collaboration among teachers was the norm (Chester & Beaudin, 1996) and risk
taking was accepted (Watters & Ginn, 1995), teachers reported increases in their sense of
efficacy.
Chester and Beaudin (1996) noted successful school improvement efforts require that
schools and students have high quality teachers. They believed retaining effective teachers
beyond the first year is one key element of developing high quality teachers. The authors
hypothesized that teachers’ sense of efficacy is dependent on teacher characteristics (age,
experience, race/ethnicity), teacher assignment location (elementary or secondary school), and
teacher instructional assignment (regular or special education). Additionally, they investigated
whether specific school practices contributed to changes in teachers’ sense efficacy. The sample
consisted of 173 teachers from Connecticut school districts. The participants completed a pair of
surveys measuring their sense of efficacy at both the start of the school year and at mid-year.
Chester and Beaudin found that no individual teacher characteristic predicted a change in
teachers’ sense of efficacy. However, there were a number of school-level factors that tended to
increase teachers’ sense of efficacy, including the amount of attention supervisors paid to teacher
performance and availability of resources. Notably, the other school-level factor that had a
positive impact on teachers’ sense of efficacy was collaboration. The authors found teachers
who worked in schools with high levels of collaboration reported positive increases in their
individual efficacy levels.
Watters and Ginns (1995) explored teachers’ sense of efficacy and attitudes toward
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science during pre-service training and post training teaching. The authors conducted a mixed
method study with a cohort of pre-service teachers who began teacher training between 1992 and
1994. During their first course, participants were given the Science Teaching Efficacy Beliefs
Instrument. At the completion of the semester, the pre-service teachers were given a posttest
using the same instrument. Qualitative data were collected in the form of interviews conducted
both at the beginning and at the end of semester. The authors found pre-service teachers who
had the opportunity to collaborate with other teachers improved their sense of efficacy.
Additionally, Watters and Ginns found an open environment in which teachers were free to
collaborate and that promoted risk taking in the classroom, such as implementing new
instructional practices, was also a key element resulting in an increased sense of efficacy.
Wood (2007) studied the impact of teacher collaboration in learning communities on
student learning. Wood used a case study approach and collected qualitative data through site
visits, interviews, focus groups, observations of collaborative teacher meetings, classroom
observations, coaching sessions, trainings and document reviews. She coded the data into four
broad categories: 1) how the implementation of learning communities constructed teachers’
ability to make change, 2) how the purpose(s) of teacher collaboration is defined by different
members of the learning community, 3) the institutional impact of learning communities, and 4)
the enabling and constraining dimensions of the policy and institutional contexts of the learning
community initiative. Wood found teacher beliefs about work processes both among colleagues
and in their individual classrooms changed as a result of the collaborative teacher learning that
occurred in the learning communities.
Research has shown when teachers successfully collaborate they develop an increased
sense of efficacy (Chester & Beaudin, 1996; Watters & Ginns, 1995; Wood, 2007). Teachers
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working in collaborative teams tended to have broader control over the topics they spent their
time and energy reviewing and discussing (Wood, 2007). Ultimately, the work of the
collaborative team provided the individual teacher with experiences, both personally and
vicariously, resulting in an increased sense of efficacy. While collaboration has been shown to
impact teacher beliefs, it has also been shown to have an impact on teacher classroom practices.
Fives and Buehl (2012) noted teacher beliefs and classroom practice are often closely linked.

Teacher Collaboration and Teacher Practices

Ball and Cohen (1999) conducted a policy analysis focused on three decades of school
improvement efforts and found collaborative inquiry among teachers leads to improved
instructional practices and positive student learning outcomes. Vescio, Ross, and Adams (2008)
conducted a review of research on the impact of teacher collaboration vis-à-vis professional
learning communities on teaching practice and student learning. Vescio et al.’s findings aligned
with those of Ball and Cohen (1999); that is, they found teachers became more student-centered
in their instructional practices and student achievement improved as a result of collaboration.
Slavit et al. (2010) explored the impact of collaboration on middle school math instruction.
Rigelman and Ruben (2012) used teacher conceptions about the positive impact of collaboration
on their classroom practice and examined how collaboration among master teachers and preservice teachers supported the learning process of pre-service teachers.
Slavit et al. (2010) examined how teachers’ practices changed as a result of collaboration
among middle school mathematics teachers. The authors utilized a case study approach to
explore the impact of a teacher-directed collaborative inquiry group on teacher practice.
Mathematics teachers in grades five to eight in a small rural district had dedicated time for
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collaboration built into their work day. Teachers participated in collaborative inquiry to examine
mathematics student achievement in their individual classrooms and the school as a whole. The
teachers volunteered to participate in a collaborative inquiry team and spent time discussing
student assessment data and pedagogical practices. Broadly, the authors found teacher
collaboration caused shifts in the way teachers talked to one another, used student data to inform
instructional practice, and conceived students’ ability to succeed in the classroom. Specifically,
the authors concluded that as a result of collaboration, participating teachers were more likely to
enact changes in both their individual and their collective practices related to teaching
mathematics content and their beliefs about effective pedagogical practices.
Rigelman and Ruben (2012) utilized Vygotsky’s social constructivist learning theory to
ground their study of the impact of collaboration between master and pre-service teachers. They
framed collaboration as a reciprocal process regardless of the individua l teacher’s role (either
pre-service teacher or master teacher). Their qualitative study included 23 elementary and
middle school teachers, 16 mentor teachers, eight university supervisors, and two principals.
The authors collected data from the following sources: pre-service teachers’ written reflections;
semi-structured focus groups with pre-service teachers; semi-structured interviews with the
principals; and observations of various collaborative team meetings. Rigelman and Ruben found
collaboration helped pre-service teachers develop a focus on student learning as compared to
focusing on their own individual actions as teachers. Additionally, Rigelman and Ruben found
that collaboration had a direct impact on classroom practices via an increased willingness of preservice teachers to try instructional practices different from those used by their mentor teachers.
The authors stated this behavioral change, the willingness to try different practices, grew from
the fact that collaboration among the teachers resulted in a deep level of trust among the group
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and an increased willingness to take instructional risks. Further, the authors found collaboration
among participants did not stop at common bonds of friendship among teachers; it extended to a
willingness to collaboratively learn how to teach.
In sum, in-person collaboration among teachers can be effective in modifying teacher
practices and beliefs. However, there are times when content specificity and/or geographic
isolation can make teacher collaboration difficult or impossible. The Internet is a potential
modality for overcoming these barriers to collaboration.

The effectiveness of online teacher

collaboration is becoming the focus of increased study. Researchers are interested in
determining whether online collaboration can have a similar impact on teachers’ practices and
beliefs as in-person collaboration.

Online Teacher Collaboration

Online collaboration is an emerging area of research. The literature suggests online
collaboration can improve communication among participants (Vavasseur & MacGregor, 2008)
and thus positively impact teachers’ sense of efficacy (Kabilan, Adlina, & Embi, 2011;
Overbaugh & Lu, 2008) and teacher instructional practices (Berry, Daughtrey & Wieder, 2009;
Kabilan et al.).
Overbaugh and Lu (2008) were interested in determining whether short-term professional
development helped teachers develop the competencies and confidence to integrate technology
into their curriculum. The teachers responded to a self-efficacy survey developed by the authors.
The sample included teachers, pre-K to grade 12, who were willing to participate in both a free
six-week online course and a one week in-person course. The online course required participants
to interact via threaded discussions and discussion boards. A key element of the online course
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was to develop a collaborative space in which teachers could engage in themed discussions and
complete course assignments. Whereas the in-person course was a week-long, intensive, handson technology course aimed at helping teachers develop technology-enhanced lessons to improve
student learning. In this mixed method study, the teachers completed an instrument gauging
their sense of efficacy and were also asked to answer extended response questions. The authors
found professional development improved teachers’ sense of efficacy, and this improved sense
of efficacy remained high over time.
Vavasseur and MacGregor (2008) studied how online professional development
supported teacher development and sense of efficacy. A case study approach was taken to
examine two middle schools within the same school district. The study participants were core
content teachers in each of the two schools. Participating teachers were required to engage in
weekly, web-based, directed reflection/discussion. Teachers and administrators collaborated,
sharing resources and experiences during these discussions. The authors collected survey data
reporting teachers’ sense of efficacy for pre/post-test purposes. Also, qualitative data were
collected through focus groups and via the aforementioned online, threaded discussions.
Vavasseur and MacGregor found online collaboration helped increase communication among
teachers and positively impacted the effectiveness of professional development. When
comparing the results of Vavasseur and MacGregor’s study with the findings from Bray-Clark
and Bates (2003) suggests an online community of practice can positively impact teachers’ sense
of efficacy. Online collaboration is user-driven, meaning teachers, as users, have significant
control over the focus of the discussions and, thus, an ability to impact their professional growth.
Also, teachers can feel safe reflecting on their personal strengths and weaknesses when
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collaborating with other teachers online. The online forum creates an opportunity for teachers to
give and receive feedback related to their practice.
Berry, Daughtrey and Wieder (2009) surveyed 1,210 teacher leaders to examine the role
participation in the Teachers Network played in supporting and retaining teachers. The Teachers
Network is a national, not-for-profit organization focused on providing professional development
to educators designed to enhance both their pedagogical and instructional leadership skills. In
addition to the survey, 29 respondents also participated in follow- up interviews to provide
additional perspective on how participation in the Teachers Network can increase teachers’ sense
of efficacy and sense of effectiveness. Participants engaged in face-to-face or online
collaboration or both. The authors noted that when teachers are given time and the tools to
collaborate with other teachers, they are more likely to teach effectively and continue in the
profession. The researchers found that “collaboration among teachers paves the way for the
spread of effective teaching practices, improved outcomes for students they teach, and the
retention of the most accomplished teachers in high-needs schools” (p. 2). The authors noted
64% of respondents to their survey stated they joined local collaborative networks (like the
Teachers Network) because they wanted to belong to a professional community with other
teachers in order to exchange ideas/best practices for their classrooms. Survey respondents
indicated participation in the Teachers Network led to gains in knowledge and skill, improved
teaching, retention in the profession and improved parent relationships. Based upon these results
Berry et al. advised school leaders to create time and a place for teacher collaboration. They
further stated collaboration cannot be left to the individual teacher; instead it must be prioritized
in terms of schedule and formalized in terms of teams and expectations. Schools that do these
things will be more likely to develop a highly skilled teaching team.
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Berry et al.’s (2009) study included teachers who both collaborated in traditional face-toface meetings and teachers who collaborated in online communities. In contrast, Kabilan,
Adlina, and Embi (2011) focused solely on teacher online collaboration. Kabilan et al. examined
whether providing authentic online collaboration activities (e.g., group-created assignments and
discussions commonly found in in traditional in-person courses) might have an effect on
teachers’ professional development experiences. The study’s sample included 142 teachers
enrolled in a course being taught by the researchers. The study participants were located in the
United States and Malaysia and engaged with one another online completing collaborative
assignments for the respective courses in which they were enrolled. Data were collected via
participant reflection assignments and were coded and grouped into themes. The researchers
noted online professional development could include collaboration on any number of activities,
including reading discussion boards, participating in online conferences, and reading
professional journals online. Collaboration was defined in this study as students working
cooperatively to develop a newsletter and also an individual paper requiring input from other

participants. The researchers found teacher motivation improved; teachers developed new ideas,
knowledge and skills; and teachers themselves developed into self-directed learners as a result of
their participation in online professional development. Kabilan et al. found participating in this
online community had an impact in four major areas: how the participants viewed their future
professional development, improved competency and skills, sharing and exchanging information,
and socializing. The researchers noted that improved competency and skill did not relate to
specific pedagogical skills but rather related to the broader skills teachers needed to be successful
in the classroom, including planning and researching, problem-solving and computer skills.
While Kabilan et al. did not connect the impact of online collaboration to specific classroom
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instructional skills they did suggest participation in an online professional development program
positively impacts teachers’ classroom practices.

Professional Learning Networks

The literature suggests online teacher collaboration can have an impact similar to inperson teacher collaboration. Further, research has shown online collaboration can positively
impact teachers’ sense of efficacy and adoption of best instructional practices. However, online
collaboration can include a wide array of activities. One emerging area of study is the online
professional learning network (PLN). Trust (2012) defined a PLN as a “system of interpersonal
connections and resources that support informal learning” (p. 133). Perez (2012) defined a PLN
as a network of colleagues sharing work-related ideas via various forms of online
communication for the betterment of one’s own professional practice. Nelson (2012) provided a
more expansive explanation, noting a PLN is really just a network of people who are connected
for a common purpose. In education, a PLN is a group created with the purpose of connecting,
gathering information or resources, and creating and then sharing what has been learned with the
group (Nelson).
While all of these definitions share similar foundations, the Perez (2012) definition
specifically identifies a PLN as taking place in an online environment. Combining the online
medium with Nelson’s (2012) definition creates a more specific concept of a PLN. For the
purpose of the current study a PLN is being defined as a group that is created and interacts online
with the purpose of connecting like-minded individuals together to gather information and
resources or to create with the purpose of sharing the collective knowledge or outcome with the
broader group. A number of researchers have recommended that teachers develop a PLN (Perez;

30

Nelson; Trust, 2012). Broadly, PLNs offer teachers the opportunity to connect with individuals
interested in collaboration (Trust). These collaborative efforts result in teachers sharing
information, resources and ideas as well as getting feedback or help. However, other than
articles setting forth either anecdotal evidence of the value of PLNs or opinions about the benefit
of joining a PLN, there appears to be no current published quantitative research on the
relationship between PLNs and teachers’ sense of efficacy or PLN’s impact on teacher
classroom practice. Filling this gap in the literature provides a rationale for the current study.
Professional Development and Teachers’ Sense of Efficacy

While the literature suggests teacher collaboration has a positive impact on teachers’
sense of efficacy, there is a limited amount of research examining this connection. However,
there is a significant amount of research related to professional development and teachers’ sense
of efficacy. Collaboration is not necessarily the immediate focus of the professional
development discussed in the following studies. However, collaboration is considered a “best
practice” and essential in developing effective professional development programming for
teachers. As such, it is helpful to explore the relationship between professional development
programming and teachers’ sense of efficacy. It should also be noted that much of the literature
on professional development and teachers’ sense of efficacy focuses on in-person, rather than
online professional, development. However, this literature base provides a foundation for
examining how participation in online PLNs can impact teachers’ sense of efficacy. The
literature suggests professional development activities that are personally meaningful to teachers
(Ware & Kitsantas, 2007) and targeted to specific goals (Tucker et al., 2005) can have a lasting
impact on teachers’ sense of efficacy (Duran & Duran, 2005; Watson, 2006; Swackhamer, 2009;
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Karimi, 2011).
Ware and Kitsantas (2007) were interested in examining the relationship between
teachers’ sense of efficacy and commitment to the profession. The strength of their research lies
in the study’s sample size and composition. Their sample included over 26,000 teachers and
6,700 principals from around the United States who completed the Public School Teacher and
Public School Principal Questionnaire in 1999-2000. Ware and Kitsantas found professional
development can have a secondary influence on teachers’ sense of efficacy. They suggested
teachers should determine, or at least have a voice in determining, the focus of in-service
training.
Although Ware and Kitsantas (2007) did not specifically focus on the relationship
between professional development and teachers’ sense of efficacy, they did identify professional
development as being ancillary to building a teacher’s sense of efficacy. Other researchers made
this connection as well. Tucker et al. (2005) examined teachers’ sense of efficacy when working
with diverse student populations. Tucker and colleagues used a sample of just over 60 teachers,
notably smaller than the sample used in by Ware and Kitsantas. The participants’ years of
experience varied, with participants averaging over 14 years. Participants responded to
questionnaires to rate their general teacher sense of efficacy and teacher efficacy related to
cultural sensitivity.
Tucker et al. (2005) found professional development was a significant intervention. Pretest and post-test data showed notable growth in the reported sense of efficacy of teachers who
received in-service training related to working with diverse student populations. This suggests
professional development that improves teachers’ sense of efficacy does not necessarily need to
be focused on instructional practice. Therefore, professional development that is meaningful to

32

teachers and builds teachers’ knowledge and skills results in improved teacher beliefs about their
ability to effect change.
Tschannen-Moran and McMaster (2009) also looked at teachers’ sense of efficacy and
professional development. Their study examined various professional development formats and
their impact on teachers’ sense of efficacy. The researchers hypothesized the professional
development delivery format would have an impact on teachers’ sense of efficacy. In their
quasi-experimental study, teachers in nine schools were given one of four different treatments.
Treatment 1 had subjects participate in a traditional, lecture-style, three-hour workshop.
Treatment 2 included modeling as part of the three-hour workshop. In Treatment 3 subjects
participated in a three-hour workshop that included modeling and an hour and a half-long
practice session. Treatment 4 included all three treatments with the addition of follow-up
coaching. The Teachers’ Sense of Efficacy Scale (TSES) was administered to study participants
as a pre and post measurement of their sense of efficacy. The researchers anticipated finding
steady increases in reported sense of efficacy as treatment were added at each level. However,
all teachers tended to express an increased sense of efficacy regardless of the treatment received.
All forms of professional development were related to gains in reported sense of efficacy.
Watson (2006) also examined the impact of professional development on teachers’ sense
of efficacy. Watson’s study focused on improving teachers’ sense of efficacy through
professional development focused on incorporating computers and the Internet into the
classroom. Previously, minimal research had been conducted on the long-term impact of
professional development on teachers’ sense of efficacy. Watson sampled 389 teachers who
participated in the West Virginia K-12 RuralNet Program in 1996-1997. The RuralNet program
was developed to train practicing teachers on how to integrate the Internet into the mathematics
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and science curricula. Participants received five weeks of intensive training followed by the
option of participating in two online programs during the fall and spring semesters. Watson
surveyed 97 of the original participants six years later. The study compared the results from the
original and follow-up administrations and found teachers’ sense of efficacy remained constant
over time. As a result, Watson suggested professional development does have a long-term effect
on teachers’ sense of efficacy. Additionally, Watson found intensive in-person professional
development coupled with an online component had a significant impact on teachers’ sense of
efficacy as compared to professional development programs delivered only via an in-person
format.
Karimi (2011) also examined how professional development activities impacted teachers’
sense of efficacy. Karimi noted there was a lack of experimental research on the effects of
professional development on teachers’ sense of efficacy. His study sampled teachers in an
Iranian junior high program. Two cohorts were created; one cohort included participants who
would receive professional development and the second cohort consisted of a matched control
group who did not receive professional development. Both groups were given the Teacher Sense
of Efficacy Scale (TSES) as a pre-test. There was a significant difference in the self-efficacy
scores between the two groups. The experimental group then participated in 16 different
professional development sessions that included five different models of professional
development. The TSES was administered to both groups at the conclusion of the professional
development. Karmi found the treatment group demonstrated greater gains in sense of efficacy
as compared to the control group. Two months later both groups were surveyed again, and the
scores were essentially the same as they were at the time of the previous administration. Karimi
found professional development had a significant effect on enhancing teachers’ sense of efficacy.
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He suggested professional development could create a belief in teachers significant enough to
disrupt previously held beliefs about their pedagogical skills.
Ross (1994) attempted to determine if experienced teachers’ sense of efficacy increases
as a result of participation in professional development activities. Ross also was interested in
determining if student achievement outcomes increased along with teachers’ sense of efficacy.
Teachers, from grades seven to nine, who volunteered to receive professional development
training participated in the study. To measure teacher efficacy, Ross used the Gibson and
Dembo (1984) Teacher Efficacy Scale. Participants were surveyed at the beginning, middle, and
end of the eight-month- long treatment period. Professional development activities included three
large group sessions with all participants and monthly meetings held with the participants in their
respective schools. Ross found a slight increase in teachers’ sense of efficacy over the eight
month time period. Additionally, he found teachers who utilized the information from
professional development in their classrooms also reported a higher sense of efficacy. Ross also
speculated that collaboration among teachers may have a positive impact on teachers’ sense of
efficacy.
Each of the studies discussed above reference the impact of professional development on
teachers’ sense of efficacy. Each study yielded a nominal claim that some aspect closely related
to professional development, such as work environment, had an impact on teachers’ sense of
efficacy. However, none of these studies produced direct evidence this relationship. While
logically a connection between professional development and teachers’ sense of efficacy exists,
this was not the explicit focus of these studies. The following studies yielded a more direct
connection between teacher professional development and teachers’ sense of efficacy.
Collectively, these studies suggest teacher professional development can have a positive impact

on teachers’ sense of efficacy.
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Duran and Duran (2005) examined how professional development benefits early
childhood teachers’ sense of efficacy and found a sustained professional development program
can improve teachers’ sense of efficacy. Elementary teachers in Ohio were given the
opportunity to participate in a professional development program to improve their ability to teach
science. The study examined the relationship between K-3 teachers’ participation in professional
development focused on both science content and pedagogy. Teacher knowledge of both science
content and effective teaching strategies were the professional development program’s goals.
Participants reported both an increased sense of efficacy and enthusiasm for teaching science as a
result of the professional development experience.
Swackhamer et al. (2009) examined teachers’ sense of efficacy related to mathematics
and science instructional content. Participants in the Swackhamer study were primarily middle
school teachers. The professional development program was both pedagogical and contentfocused. As with Duran and Duran (2005), teachers reported a higher sense of efficacy as a
result of professional development. Participants also provided extended responses related to
their motivation for enrolling in the course as well as identifying the aspects of the professional
development the teachers believed were beneficial. These responses further supported the notion
that professional development improved teachers’ sense of efficacy.
Ross and Bruce (2007) also conducted a study on the impact of professional development
on teachers’ sense of efficacy. Similar to both Duran and Duran (2005) and Swackahamer
(2009), this study focused on improving teachers’ sense of efficacy through building content
knowledge and pedagogical skill. This study was a randomized field trial encompassing all
elementary schools in a single Canadian school district. The participants received professional
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development consisting of a full day and three subsequent two-hour sessions. All professional
development activities were held after the instructional day. The professional development
program’s focus was building mathematical teaching skill. Ross and Bruce found professional
development had a positive impact on teachers’ sense of efficacy. Their most notable finding
was that while teachers’ sense of efficacy increased across participants, the only area
demonstrating statistically significant growth was the teachers’ sense of efficacy related to
classroom management.

Professional Development that Impacts Teacher Practice
As noted in Duran and Duran’s study (2005), the impact of professional development on
teachers’ beliefs is closely tied to adoption of effective teaching practices. Edwards-Groves
(2013) suggested professional development in the form of collaborative discussions increased the
likelihood participants would change their instructional practices. Additionally, it is generally
agreed that professional development can increase teachers’ confidence when implementing new
instructional practices (Hongboontri & Keawkhong, 2014; Kazempour, 2008).
Edwards-Groves (2013) examined how teacher instructional practices developed and
transformed as a result of collaboration. This was an action research study over a two-year time
period with academics at an Australian university. Participants met every six weeks over the
course of two years. Both the group’s membership and attendance were fluid. The researchers
examined transcripts of discussions among participants and found collegial discussions on
various topics impacted participant compliance with expectations. Edwards-Groves found that
when teaching faculty collaborate, there is likelihood group members will modify their practice
to align with the group expectation of best instructional practices.
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While Edwards-Goves (2013) focused on university faculty, the study results are
applicable to K-12 classroom teachers because teachers at the K-12 level are proximally similar
to university faculty in a teacher preparation program. This assumption is based on the work of
Campbell (1986). Campbell discussed the proximal similarity model and stated that study results
can be generalized to other similar populations.
Hongboontri and Keawkhong (2014) examined the relationship between school culture
and teacher beliefs, behaviors and instructional practices. The researchers conducted a mixed
method study that included 62 teachers. They found a strong relationship between teacher
collaboration and confidence in instructional practices. They also found teachers who did not
collaborate with others were less confident in their instructional practices.
Kazempour (2008) was interested in how professional development impacted teaching
practices of science teachers. A case study approach was used to examine the relationship
between teacher practices and professional development. Participants completed a two-week
summer workshop and three follow-up workshops throughout the following school year. The
workshops included both collaborative discussions and collaborative creation of lessons. This
study was ongoing, and final conclusions were not made at the time of this report. Instead an
interim case study report was developed. For this case study, a single subject from the pool of
study participants was selected as an exemplar to examine the relationship between professional
development and teaching practice. The exemplar participant was identified as “Seth.” Seth was
a male, 17-year veteran, science teacher with a master’s degree who taught at a well-regarded
high school in the Pacific Northwest. As a result of the professional development, Seth
identified significant changes in his conception of effective teaching practices. One specific
change to his practice was putting greater focus on the differences in the ways students learn.
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Prior to the professional development he viewed students as all the same and taught all of the
classes the same. Seth also identified incorporating inquiry-based student learning opportunities
into the curriculum as necessary to making the content personal and relevant to students as
compared to lecture-format instruction that he commonly utilized prior to the professional
development. Kazempour, the researcher, also observed Seth in the classroom and identified
changes in his teaching practice. Kazempour noted that the changes Seth discussed in interviews
were also actually evident in his classroom practice. Seth specifically identified the professional
development he received as an impetus for the changes in his beliefs and practices. The author
also noted the potential power of online discussion boards and social networks, like Twitter.
Kazempour noted that social networks could be used to encourage continued collaboration
among professional development participants after an event has ended.

Conclusions

The research literature suggests a nexus among collaboration either as a form of
professional development or as a stand-alone activity, teachers’ sense of efficacy and
professional practice. Further, online collaboration (e.g., PLNs) has been shown to have an
impact on teachers’ sense of efficacy and instructional practice similar to in-person
collaboration. This suggests teacher online collaboration via a PLN may be an effective tool to
improve teachers’ sense of efficacy and change their instructional practices. Additionally, very
little is known about PLN participants as a group, as there has been little research conducted with
PLN participants as a focus. Therefore, developing a profile of PLN participants may prove
useful for future research.
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Research Questions

Collaboration among teachers, in a variety of forms, has been shown to relate to teachers’
sense of efficacy and adoption of best instructional practices. This study will examine the
relationship among a specific type of teacher collaboration, participation in online professional
learning networks (PLN), and teachers’ sense of efficacy and instructional practice. Set forth
below is an overview of the literature substantiating the proposed questions followed by the
proposed questions and related hypotheses.
Numerous studies have shown collaboration positively impacts teachers’ sense of
efficacy. However, the length of time collaboration must occur to be impactful is unknown. In
some studies teachers were engaged in collaborative efforts over the course of an entire school
year (Ross, 1994). In other studies teacher participation lasted as little as five weeks (Watson,
2006) or only a single occurrence (Tschannen-Moran & McMaster, 2009). In other studies,
participants engaged in collaboration over a defined number of sessions (Karimi, 2011; Ross &
Bruce, 2007). Regardless of the length of time or number of sessions, the researchers in each of
the aforementioned studies found teachers’ sense of efficacy related to some aspect of their job
increased as a result of collaboration. The literature does not identify a specific number of
minutes or sessions; however, Bray-Clark and Bates (2003) suggested that to be effective,
collaboration needs to be both personally meaningful and regular. Fives and Buehl (2012) agree;
they noted teachers’ sense of efficacy beliefs change based on a number of factors, including
length of time. Frequent participation suggests the teacher finds the collaborative efforts
meaningful and that if there is frequent participation, it is also assumed collaboration is regularly
occurring.
There has been little quantitative research conducted with PLN participants. This is the
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rationale for including Exploratory Research Question One. It is important to be able to identify
the demographic profile of teachers who regularly participate in online PLNs. If the profile is
relatively generic, it would suggest many teachers, regardless of demographics participate. If the
profile is fairly specific, it offers some direction for future research.
The primary research questions each include multiple hypotheses because each
hypothesis relates to either the overall TSES score or the sub-scores. In developing the TSES,
Tschannen-Moran and Woolfolk Hoy (2001) noted teachers’ sense of efficacy can be context
specific. As a result, a teacher may have a high sense of efficacy in one teaching and learning
domain and a low sense in another domain. The TSES subscales help identify if there is a
difference in the sense of efficacy related to particular facets of teaching and learning. Research
Question One and its associated hypotheses will be measured using the TSES.
Based on the literature, it is difficult to identify specific teaching practices that change as
a result of collaboration. Slavit et al. (2010) found that teachers improved their ability to utilize
data to inform instruction as a result of collaboration. Slavit et al. (2010) also found teachers
who collaborated were more likely to adopt the instructional practices identified by the
collaborative group as successful. Rigelman and Reuben (2012) found teachers were more
willing to try new instructional practices as a result of collaboration. Overall, the literature on
changing teacher practices suggests collaboration results in teaching practices becoming more
student-focused (Rigelman & Reuben, 2012; Slavit et al., 2010; Vescio, Ross & Adams, 2008).
Research Question Two and its associated hypotheses align with the three subscales
constructed from the TALIS 2008. One of the TALIS 2008 subscale items focuses on studentorientation, while the other two subscales focus on instructional practices that are similar to
effective teaching practices identified by Hattie (2009).
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As noted above, there is very little known about PLN participants. In addition to
identifying common characteristics of participants, it is also important to begin to determine the
perceived value of participation. Exploratory Research Question Two is an open-ended question
that was developed to allow teachers to provide reasons for their participation in a PLN.
Exploratory Research Question Three further drills down into an examination of how
PLN participation influences teachers’ classroom practices. Three open-ended questions were
developed; each question related to one of the TSES subscales (student engagement,
instructional strategies, classroom management). These three open-ended questions will also
help answer Research Question Two.

CHAPTER 3
METHODOLOGY

Participants

Study participants were teachers who participated in a PLN via weekly Twitter chats
between February 17, 2015 and March 3, 2015. The number of weekly participants in online
PLN Twitter chats was difficult to quantify. Estimates of active participants were as few as 5-7
and as many as 30+ during any given chat. Participants also included administrators and
teachers in non-teaching roles (curriculum coordinators, literacy coaches, library/media
specialists). It should also be noted that some potential study participants participated in
multiple chats throughout the data collection window. Those Twitter chat participants who
participated in multiple chats were counted in the estimated numbers, and therefore, the
population of potential study participants is difficult to pinpoint with accuracy. The number of
chat participants also varied from week to week. Additionally, there were Twitter chats
dedicated to specific educational themes and topics as well as chats intended to be focused on
specific state-wide educational topics.
Due to the variables noted above, the potential pool of participants was a challenge to
identify. An extensive list of education Twitter chats was identified to attempt to identify
potential study participants. Blumgarten (2014) maintained (and at the time of this writing,
currently maintains) a listing of over 300 Twitter education chats, most occurring weekly. In the
hope of getting a large representative sample of teachers from around the United States any
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chats that were hosted outside the United States were eliminated. Chats that appeared to focus
solely on school leadership or were targeted toward school administrators were also eliminated.
As a result, state specific chats, general education chats, and content-specific Twitter chats
remained. Mazza (2014) created an “official” state hashtag map that aligned with the state-wide
education chats on the Blumgarten list. In the hope of getting responses from teachers across the
United States, those chats were primarily targeted with various other general education and
content-specific chats also sampled. In total, 88 chats were sampled and yielded 159 usable
survey results. See Table 1 for all Twitter hashtags targeted for study participation.
Respondents reported participating in Twitter chats on average 124.6 minutes/week and
said they have been participating in Twitter chats for just over 16 months. Study participants
were primarily elementary school teachers (45.9%). The remaining respondents split evenly
among junior high/middle school teachers (28.9%) and high school teachers (25.2%). The vast
majority, 93.7% of respondents were public school teachers. Respondents primarily reported
teaching in schools located in suburban settings (53.5). The remaining respondents reported
working in rural schools (26.4%) or urban settings (20.1%). Those teachers who reported
working at the secondary level were primarily Reading/English/Language Arts teachers (20.1%).
The mean age of study participants was 40.2 years, with an average of 13.5 years of teaching
experience. Study participants were spread throughout the United States, with 18.9% reporting
they worked in schools in the Northeast, 29.6% in the Midwest, 34.6% in the South and 17.0% in
the West. For additional demographic information see Table 2.
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Table 1
Alphabetical Listing of Sampled State-wide, General Education and Content
Specific Twitter Chats
Chat Name
st

1 Grade Teachers Chat
st

Twitter Hashtag
#1stchat

21 Century Education Chat

#21stedchat

4th Grade Teacher Chat

#4thchat

th

#5th chat

th

#5thchat

th

7 Grade Teacher Chat

#7th chat

Alabama Ed Chat

#aledchat

All Things PLC Chat

#atplc

AP Literature Chat

#aplitchat

Arizona Ed Chat

#azedchat

Arkansas Ed Chat

#arkedchat

California Ed Chat

#caedchat

Catholic Ed Chat

#catholicedchat

Christian Educators Chat

#christianeducators

Class Dojo Chat

#dojochat

Colorado Ed Chat

#coedchat

Connecticut Ed Chat

#ctedchat

Delaware Ed Chat

#edude

Ed Chat

#edchat

Ed Teach Chat

#edteach

Education Technology Chat

#edtechchat

Elevating and Celebrating Teaching and Teachers

#ecet2

English Language Arts Chat

#elachat

English Learner Chat

#elchat

English Teacher Chat

#engchat

Florida Ed Chat

#fledchat

Georgia Ed Chat

#gaed

Gifted and Talented

#gtchat

Google Apps for Educators

#gafechat

Hawaii Ed Chat

#edchathi

Idaho Ed Chat

#idedchat

Illinois Computer Educators Conference 2015

#ice15

Illinois Ed Chat

#iledchat

Indiana Ed Chat

#inlearn

International Society for Technology Education Illinois
Chat

#isteilchat

Iowa Ed Chat

#iaedchat

5 Grade Teacher Chat
5 Grade Teacher Chat

(continued on the following page)
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Table 1 (continued)
Kansas Ed Chat

#ksedchat

Kentucky Ed Chat

#kyedchat

Kindergarten/Early Childhood Chat

#kinderchat

Louisiana Ed Chat

#laedchat

M aine Ed Chat

#edchatme

M aker Space Ed Chat

#makered

M aryland Ed Chat

#mdedchat

M assachusetts Ed Chat

#edchatma

M assachusetts Ed Chat

#masschat

M ichigan Ed Chat

#miedchat

M iddle School Chat

#mschat

M innesota Ed Chat

#mnedchat

M issouri Ed Chat

#moedchat

M ontana Ed Chat

#mtedchat

M usic Teachers Chat

#musedchat

Nebraska Ed Chat

#nebedchat

New Hampshire Ed Chat

#nhed

New Jersey Ed Chat

#njed

New Teacher Chat

#ntchat

New Teachers to Twitter

#nt2t

New York Ed Chat

#nyedchat

North Carolina Ed Chat

#nced

North Dakota Ed Chat

#ndedchat

Northern Virginia Ed Chat (Washington DC)

#novaedchat

NASSP 2015 National Conference

#nassp15

Ohio Ed Chat

#ohedchat

Oklahoma Ed Chat

#oklaed

Oregon Ed Chat

#oredu

Parent Teacher Chat

#ptchat

Pennsylvania Ed Chat

#paedchat

Project Based Learning Chat

#pblchat

Reflective Teacher Chat

#reflectiveteacher

Rhode Island Ed Chat

#edchatri

Rural Ed Chat

#ruraledchat

Saturday Chat for Leaders (General Ed Topics)

#satchat

South Carolina Ed Chat

#sced

South Dakota Ed Chat

#sdedchat

Sunday Ed Chat

#sunchat

Teach Like a Pirate

#tlap

Teacher Education Chat

#teachered

Tennessee Ed Chat

#tnedchat

(continued on following page)
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Table 1 (continued)
Texas Ed Chat

#txeducaht

Texas Ed Chat

#txed

Utah Ed Chat

#uted

Vermont Ed Chat

#vted

Virginia Ed Chat

#vachat

Web 2.0 Tools in Teaching

#web20tools

West Virginia Ed Chat

#edchatwv

Wisconsin Ed Chat

#wischat

Wyoming Ed Chat

#wyoedchat

While specific discussion topics changed on a weekly basis, the sampled Twitter chats
were all hosted in the United States and were not specifically focused on topics in leadership or
administration. The selected chats spanned geographic regions and included both public and
private pre-K through 16 educators and a range of content areas. During the weekly chats over
the course of two weeks, participants were asked to respond to the instrument used for this study.
Tweets were sent before, during, and after the weekly chats. See Table 3 for the general Tweets
used. The accompanying link, embedded in the Tweet, took potential study participants to the
survey. Participants responded online to the survey via a Google form. Participant responses
were anonymous. However, some respondents noted that they completed the survey by
responding back to the researcher by Tweet. Responses were collected and stored online until
the end of data collection. At the conclusion of the two week data collection time period the file
was downloaded, deleted from Google storage, and converted to .CSV format for analysis.
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Table 2
Demographic Information of All Participants, High Frequency and Low
Frequency Participant Groups
All
Participants
n=159
124.6

Low
Frequency
Participants
n=41
5.8

High
Frequency
Participants
n=45
281.5

16.3

14.3

17.4

Type of school
Elementary
Middle School
High School

45.9%
28.9%
25.2%

41.5%
29.3%
29.3%

42.2%
40.0%
17.8%

Subject
Elementary school
Secondary Electives
Elementary Electives/Specials
Secondary Language Arts/Reading
Secondary Mathematics
Secondary Science
Secondary Social Studies

40.9%
10.7%
3.8%
20.1%
8.2%
10.7%
5.7%

41.5%
14.6%
2.4%
22.0%
7.3%
9.8%
2.4%

33.3%
11.1%
6.7%
24.4%
6.7%
8.9%
8.9%

Type of School
Public
Private/Parochial//Charter

93.7%
6.3%

92.7%
7.3%

91.1%
8.9%

School Location
Rural
Suburban
Urban

26.4%
53.5%
20.1%

22.0%
46.3%
31.7%

20.0%
62.2%
17.8%

M odel PLC School
Yes
No
Don’t Know

2.5%
74.8%
22.6%

4.9%
78.0%
17.1%

4.4%
71.1%
24.4%

13.5
1-34

13.8

13.1

Recent Enrollment in Coursework
Yes
No

27.7%
72.3%

26.8%
73.2%

20.0%
80.0%

M ean Age
Min/Max

40.2
18-68

40.2

39.7

Region
Northeast
Midwest
South
West

18.9%
29.6%
34.6%
17.0%

31.7%
24.4%
34.1%
9.8%

15.6%
40.0%
33.3%
11.1%

M ean minutes per week using Twitter
M ean months participating in Twitter
chats

M ean Years Teaching
Min/Max
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Table 3
Tweets Used For Data Collection
General Tweet Format
[#hashtag] Plz help an EdD student looking 4 teachers to take a
survey on PLN participation. Takes 10 mins. Link
http://goo.gl/NOyFQq RT
10 mins til [#hashtag]. Demo power of PLN! I'm looking 4 Ts 2
take PLN participation survey. Takes 10 mins
http://goo.gl/NOyFQq
It's almost time for [#hashtag] take a few minutes to demonstrate
the power of PLNs by taking my survey http://goo.gl/NOyFQq
[#hashtag] Demo the power of PLNs! I'm looking 4 Ts 2 take short
survey on PLN participation. Takes 10 mins at
http://goo.gl/NOyFQq
[#hashtag] is almost over. Afterwards take my survey on PLNs!
Only takes a few mins at http://goo.gl/NOyFQq
Research Design

Quantitative studies of various types are used to investigate collaboration among
teachers, teachers’ sense of efficacy and teacher classroom practices (Berry, Daughtrey &
Wieder, 2009; Henson, Kogan, & Vacha-Haase, 2000; Tschannen Moran, Woolfolk Hoy & Hoy,
1998). However, Pajares (1992) suggests qualitative studies may provide a deeper dimension of
exploring constructs such as, teachers’ sense of efficacy. This study was quantitative but
included four open-ended questions used to examine specifics related to collaboration and
practice. Murphrey, Harlin, and Rayfield (2011) utilized a similar instrument design
(quantitative survey with accompanying open-ended questions) when examining collaboration
among agriculture teachers and extension agents in California.
The research design for this study was a quantitative, correlational study. The
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participants in this study were asked to complete an online survey designed to identify the degree
to which they participated in or frequency of their participation in an online professional learning
network. Participant survey question responses related to teachers’ sense of efficacy and
classroom practice were compared against the amount or frequency of participation in online
professional learning networks. The study was non-experimental because variables were not
manipulated for different groups of participants. Instead different participant groups were
identified based on their level of participation in online professional learning networks. The
independent variable in this study was the frequency of participation in online professional
learning networks. To determine level of participation, the participants were asked to identify
how many minutes per week they participated in Twitter chats. The dependent variables were
teachers’ sense of efficacy and implementation of best practices in teachings.
A correlational research design was selected to identify the degree to which participation
in online professional learning networks related to teachers’ sense of efficacy and
implementation of best instructional practices. The variable of participation in an online
professional learning network is difficult to measure from an experimental standpoint. This is
due to the fact there are so many additional variables (e.g., the degree to which one chooses to
participate is difficult to quantify, isolating one’s participation in a PLN versus any other
professional learning) that may also impact teachers’ sense of efficacy and classroom practices.

Instrumentation
Teachers’ Sense of Efficacy Scale (TSES)
The Teachers’ Sense of Efficacy Scale (TSES) was used to collect data on the teachers’
sense of efficacy. This instrument was developed by Tschannen-Moran and Woolfolk Hoy
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(2001) in response to perceived deficiencies in the ability of other instruments to accurately
measure teachers’ sense of efficacy. The TSES was developed to measure the teachers’ sense of
efficacy while also accounting for the fact that teaching is multi- faceted and one’s sense of
efficacy may be high related to one facet and low as it relates to another (Tschannen-Moran &
Woolfolk Hoy). As such, the TSES includes three subscales focused on: Efficacy in Student
Engagement; Efficacy in Instructional Strategies; and Efficacy in Classroom Management.
The TSES has both a long and short form. The long form consists of 24 questions;
whereas the short form includes 12 questions. Both forms utilize a 9-point Likert-type response
scale with scale descriptors being: 1-Nothing, 3-Very Little, 5-Some Influence, 7-Quite a Bit,
and 9-A Great Deal. The TSES was refined and validated in the course of three studies using
both pre-service and in-service teachers (Tschannen-Moran & Woolfolk Hoy, 2001). Once the
instrument was fully developed, in both its long and short forms, two separate factor analyses
were conducted. These analyses suggested the amended TSES could be considered reasonably
valid and reliable in both the long and short forms. The factor analysis confirmed the three
subscales. The Alpha coefficients for the subscales on the long form were Engagement .87;
Instruction .91; and Management .90. On the short form the Alpha coefficients were .81, .86,
.86, respectively (Tschannen-Moran & Woolfolk Hoy). Table 4 includes the questions
comprising each of the TSES long-form subscales. Additionally, the TSES positively correlated
with previous teacher sense of efficacy instruments (Tschannen-Moran & Woolfolk Hoy, 2001).
It also exceeded the scope of measuring the teachers’ sense of efficacy found in both the Rand
study (Armour, 1976) and the Teacher Efficacy Scale (Gibson & Dembo, 1984).
The TSES long form has a reliability of .94, and the short form has a reliability of .90.
The current study utilized the long form because it has a higher reliability coefficient and has
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been identified as being more reflective for teachers in the early stages of their careers
(Tschannen-Moran & Woolfolk Hoy, 2001).
The directions read: Please indicate your opinion about each of the questions below by
selecting any one of the nine responses in the columns, ranging from (1) "None at all" to (9) "A
great deal" as each represents a degree on the continuum. Please respond to each of the
questions by considering the combination of your current ability, resources, and opportunity to
do each of the following in your present position.
Table 4
Item wording and Alpha coefficients of TSES long form questionnaire by
subscale
T eacher’s Sense of Efficacy Scale-Long Form
T otal Alpha = .94
Subscale

Question
Number

Wording

Efficacy of Student
Engagement
Alpha = .87

1

How much can you get through to the most difficult
students?

2

How much can you do to help your students think
critically?

4

How much can you do to motivate students who show low
interest in school work?

6

How much can you do to get students to believe they can
do well in school work?

9

How much can you do to help your students value
learning?

12

How much can you do to foster student creativity?

14

How much can you do to improve the understanding of a
student who is failing?

22

How much can you assist families in helping their
children do well in school?

(continued on following page)
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Table 4 (continued)
Efficacy of
Instructional
Strategies
Alpha = .91

Efficacy in
Classroom
Management
Alpha = .90

7

How well can you respond to difficult questions from
your students?

10

How much can you gauge student comprehension of what
you have taught?

11

T o what extent can you craft good questions for your
students?

17

How much can you do to adjust your lessons to the proper
level of individual students?

18

How much can you use a variety of assessment strategies?

20

T o what extent can you provide an alternative explanation
or example when students are confused?

23

How well can you implement alternative strategies in your
classroom?

24

How well can you provide appropriate challenges for very
capable students?

3

How much can you do to control disruptive behavior in
the classroom?

5

T o what extent can you make your expectations clear
about student behavior?

8

How well can you establish routines to keep activities
running smoothly?

13

How much can you do to get children to follow classroom
rules?

15

How much can you do to calm a student who is disruptive
or noisy?

16

How well can you establish a classroom management
system with each group o f students?

19

How well can you keep a few problem students from
ruining an entire lesson?

21

How well can you respond to defiant students?

OECD Teaching and Learning International Survey (TALIS)

The Organisation for Economic Co-operation and Development (OECD) is an
international organization founded in 1961 with the mission of promoting policies to “improve
the economic and social well-being of people around the world” (“About – OECD”). The OECD
provides comparable statistical, economic and social data based on surveys of the member
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countries ("United States Mission to OECD", n.d.). Beginning in 2008 the OECD conducted the
first international survey of teaching and learning (OECD, 2010). The Teaching and Learning
International Survey 2008, or TALIS 2008 as it has become known, examined “school
leadership; professional development; teacher appraisal and feedback; and teaching practices,
beliefs and attitudes” (p. 18).
The development of the TALIS 2008 occurred using three studies: a pilot study, a field
trial, and the main study (OECD, 2010). The pilot study included volunteer teachers and
administrators in five countries. The pilot study checked the quality and content of the
questionnaires. In the field study phase all participating countries conducted a field test. After
the field test the instrument was further refined prior to conducting the main survey. While
considerable effort was taken to ensure the validity and reliability of the entire instrument, only
the section pertaining to teaching practices, beliefs and attitudes is of interest for the current
study.
The TALIS 2008 includes 13 items measuring teachers’ instructional practices (OECD,
2010). From those 13 items, 3 subscales were generated: Classroom Teaching Practice:
Structuring; Classroom Teaching Practice: Student-Orientated; and Classroom Teaching
Practice: Enhanced Activities (p. 149). Table 5 includes the questions comprising each of the
sub scales as determined by factor analysis. The items in this section are answered on a six point
Likert-type scale. Responses include “Never or Hardly Ever”, “In About One-Quarter of
Lessons”, “In About One-Half of Lessons”, “In About Three-Quarters of Lessons” and “In
Almost Every Lesson” (p. 149).
The TALIS Technical Report provided Alpha coefficients for every participant country.
There is variance in the reliabilities among participant countries for each of the classroom

54

teaching practice scales. Also the United States did not participate in the 2008 study. However,
there were a number of countries that share some common characteristics (e.g., primary spoken
language, geographical proximity, cultural heritage and/or economic system) with the United
States. Additionally, an international sample was developed by the OECD and a reliability
coefficient was developed for that sample. For the international sample, the Cronbach Alpha for
Classroom Teaching Practice: Structuring is .73; Classroom Teaching Practice: Student-Oriented
is .70; and Classroom Teaching Practice: Enhanced Activities is .72.
It should be noted the TALIS 2008 is not the most recent survey on the subject. It was
the first derivation of the survey and in 2013 the TALIS was modified based on results and
additional research foci for the 2013 administration. In creating the TALIS 2013, the subscales
related to teacher practices were dropped, as there was a concern about cross cultural bias in
defining best practices (OECD, 2014). While no participating countries were specifically
identified as a particular concern, there was variability among countries and the subscales.
However, since this study did not include an international sample and was focused on American
schools and teachers there was less concern over potential issues related to cross cultural bias.

Demographics

A number of demographic questions were included in this study to provide composite
characteristics of participants in online professional learning networks. Demographic questions
included items such as type of school setting, location of school, participation in Twitter chats,
highest degree completed, and age. A full listing of demographic questions can be found as part
of the survey instrument in Appendix A. Additionally, the demographic questions provided a
means to ensure the validity of the sample by excluding school administrators and teachers who
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do not teach in the United States from participation.
The question asked: How often do each of the following activities happen in this <target
class> throughout the school year?
Table 5
Item Wording of Classroom Teaching Practices Items and Dimensions
T ALIS 2008
Subscale

Question
Number

Classroom
teaching
practice:
structuring
Alpha = .73

1

I explicitly state learning goals.

4

I review with the students the homework they have prepared.

7

I ask my student to remember every step in a procedure.

10

At the beginning of the lesson I present a short summary of the
previous lesson.

13

Students evaluate and reflect upon their work.

2

Students work in small groups to come up with a joint solution to a
problem or task.

5

I give different work to the students that have difficulties learning
and/or to those who can advance faster.

8

I ask my students to suggest or help plan classroom activities or
topics.

11

Students work in groups based upon their abilities.

3

Students work on projects that require at least one week to
complete.

6

Students make a product that will be used by someone else.

9

I ask my students to write an essay in which they are expected to
explain their thinking or reasoning at some length.

12

Students hold a debate and argue for a particular point of view
which may not be their own.

Classroom
teaching
practice:
student-oriented
Alpha = .70

Classroom
teaching
practice:
enhanced
activities
Alpha = .72

Wording

In addition to the two instruments and demographic questions, there were four openended responses for participants. The open-ended responses allowed for greater specificity in
determining how collaboration among teachers in online professional learning networks might
transform teachers’ instructional practice. The specific questions can be found with the survey
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instrument in Appendix A.

Study Procedures

The study was quantitative and correlational and designed to examine the relationship
among teacher participation in online professional learning networks the andir individual sense
of efficacy and instructional practices. The TSES (Tschannen-Moran & Woolfolk Hoy, 2001)
instrument was used to quantify the teachers’ sense of efficacy. Additionally, three subscales
related to teacher practices from the TALIS 2008 were used to measure teacher practices. Four
open-ended responses were also used to gather specific responses to the teachers’ self-reported
changes in behavior as a result of participation in online professional learning networks. The
compiled instruments, open-ended questions and demographic questions were converted into an
online survey using Google Forms. The demographic questions were used to remove any
potential participants who did not meet the participation criteria.
To develop a sample, a list of weekly Twitter chats was used to identify general
education, content-specific and state-specific Twitter chats. The goal of the sampling was to
obtain a geographically diverse sample that spanned pre-K through high school teachers in a
variety of content areas.
Prior to starting data collection, a Tweet was sent to the moderators of many of the
Twitter chats. The Tweet enlisted their assistance in promoting participation and provided the
researcher’s contact information.
At the start of data collection Tweets were posted with each of the selected hashtags
before, during and after the regularly scheduled Twitter chats. Chat participants were asked to
participate and encouraged to share the survey with others. This procedure was followed for two
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consecutive weeks. When participants clicked on the link embedded in the Tweet, it took them to
the online survey. The survey allowed participants to provide their consent.

Data Analyses

SPSS was used to conduct most of the statistical analyses for this study. The preliminary
analysis included descriptive statistics for all items. Study participants identified the state in
which they taught. To create more significant groupings, states were clustered into four
geographic regions (Northeast, Midwest, South and West) based on the regions used for the 2010
United States Census (United States Census Bureau, n.d.). Additionally, reliability coefficients
were run for both the TSES and TALIS 2008. Independent t-tests were conducted to compare
both the mean responses and percentages for Exploratory Research Question 1. For this analysis
StatPac was used to calculate t-values and then a website was used to convert the t-value to a pvalue to determine significance (Quick P Value from T Score Calculator. (n.d.). To answer
Research Questions One and Two, a series of multiple regression analyses were conducted to
explore the relationship between teacher collaboration via a PLN and teachers’ sense of efficacy
and practice. A MANOVA was run for any of the regressions that yielded a significant result.
The open-ended questions were coded and grouped to identify themes (McMillan, 2000). The
dependent variable in Research Question One is teachers’ sense of efficacy. Teacher practice is
the dependent variable in Research Question Two. Implementation of best instructional
practices was done through teacher responses to how often the various practices identified on the
TALIS 2008 questionnaire were included in their classroom instruction. Each of the practices
was aligned to one of three subscales (Structuring, Student Orientation, or Enhanced Activities).
Frequency of participation in Twitter chats is the independent variable for each question.
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Frequency of participation was broken into high and low frequency participation. This was done
by separating the continuous data related to the number of minutes of Twitter chat participation
into quartiles. The lowest 25th quartile was identified as Low Frequency Participants and the top
(75th ) quartile was identified as High Frequency Participants.

Exploratory Research Question One
What is the demographic profile of teacher participants in an online professional learning
network?


Research Question One: In a group of teachers who participate in an online
professional learning network (PLN), what is the relationship between teachers' sense
of efficacy and the frequency of PLN participation?


Hypothesis 1: The relationship between frequency of teacher collaboration
via a PLN and overall sense of efficacy will be stronger for teachers who
collaborate online frequently.



Hypothesis 2: The relationship between frequency of teacher collaboration
through a PLN and sense of efficacy related to Student Engagement will be
stronger for teachers who collaborate online frequently.



Hypothesis 3: The relationship between frequency of teacher collaboration
through a PLN and sense of efficacy related to Instructional Strategies will be
stronger for teachers who collaborate online frequently.



Hypothesis 4: The relationship between frequency of teacher collaboration
through a PLN and sense of efficacy related to Classroom Management will
be stronger for teachers who collaborate online frequently.



Research Question Two: In a group of teachers who participate in an online
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professional learning network (PLN), what is the relationship between teachers'
adoption of best instructional practices and the frequency of PLN participation?


Hypothesis 5: The relationship between frequency of teacher collaboration
through a PLN and classroom practices related to lesson Structuring will be
stronger for teachers who collaborate online frequently.



Hypothesis 6: The relationship between frequency of teacher collaboration
through a PLN and classroom practices related to Student Oriented will be
stronger for teachers who collaborate online frequently.



Hypothesis 7: The relationship between frequency of teacher collaboration
through a PLN and classroom practices related to Enhanced Activities will be
stronger for teachers who collaborate online frequently.

Exploratory Research Question Two
What reasons do teachers give for their participation in a PLN?

Exploratory Research Question Three
What classroom practices do teachers say are influence by their participation in a PLN?

CHAPTER 4
RESULTS

Preliminary Analyses

The primary study variables were initially examined utilizing descriptive statistics. Of
the 184 respondents who began the survey, 22 potential participants did not qualify due to either
teaching outside of the United States or because they were administrators. As a result, 162
respondents were initially included in the data set. However, three outlier cases were identified
and removed from the sample because participants identified that they engaged in Twitter chats
over 850 minutes per week. After the outliers were removed, the remaining study sample
consisted of teachers with a mean age of 40.2 years and a mean of 13.5 years teaching
experience. Study participants reported mean participation in Twitter chats of 124.6 minutes per
week. The sample was comprised of teachers from throughout the United States and across all
grades K-12. See Table 2 in Chapter 3 for descriptive demographic statistics of the full study
sample.
As previously noted, the TSES measured the following variables: Student Engagement,
Classroom Management, Instructional Strategies and Total Sense of Efficacy. Responses were
scored on a 9-point Likert-type scale. The mean responses for those four variables ranged from
6.85 (Classroom Management) to 7.67 (Instructional Strategies). Overall the means for these
four variables were relatively high. However, the means for Student Engagement and Classroom
Management were generally in line with the reported means (Tschannen-Moran & Woolfolk
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Hoy, 2001). There were notable differences in the mean scores among study participants related
to their Total Sense of Efficacy and Instructional Strategies. While not statistically significant,
the Total Sense of Efficacy and self-efficacy related to Instructional Strategies were higher than
the reported the reported means (Tschannen-Moran & Woolfolk Hoy, 2001). The TALIS 2008
measured variables related to Classroom Practices: Lesson Structuring, Student Orientation and
Enhanced Activities. These items were scored on a 5-point Likert-type scale. The mean scores
for the three variables ranged from 2.30 (Enhanced Activities) to 3.34 (Structuring). The mean
scores for these variables fall on the lower middle or lower portion of the scale. There were no
unweighted means reported, and as a result, it is difficult to compare these means to the reported
sample (OECD, 2010). See Table 6 for sample size, means, and standard deviations for primary
study variables.
Table 6
Means and Standard Deviations for all Variables

Measure
TSES

Variable
Student Engagement

n
159

Range
3.29-9.00

Mean (SD)
7.34 (0.95)

Classroom

159

3.44-8.00

6.85 (0.79)

Instructional Strategies

159

4.00-9.00

7.67 (0.84)

TSES Total Score

159

3.96-9.00

7.58 (0.80)

Structuring

159

1.20-5.00

3.34 (0.73)

Student Orientation

159

1.25-5.00

3.08 (0.77)

Enhanced Activities

159

1.00-5.00

2.30 (0.83)

Management

TALIS

In addition to descriptive statistics, Cronbach’s Alpha coefficients were also calculated
for all variables and compared to the Alpha coefficients reported from the test developers to
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ensure the measures demonstrated adequate reliability with the current sample. All Alpha
coefficients are presented in Table 7. Cronbach’s Alpha coefficients for variables related to
Structuring and Student Orientation were notably lower in the study sample as compared to the
reliability scores reported by the instrument developers (OECD, 2010). A correlation among all
TALIS 2013 items was run to examine instrument reliability. Most TALIS items significantly
correlated with one each other at a p < .05 or p < .01 levels. However, there were over 20 items
that were not significantly correlated. See Table 8 for full TALIS 2008 item correlations. Due
to the low initial reliability coefficients for the variables of Structuring and Student Orientation,
additional Chronbach’s Alpha coefficients were run with item deletion. This did not improve the
instrument reliability of the subscales or the overall Alpha level.
Table 7
Instrument Reliability Comparisons
Cronbach’s Alpha

TSES

TALIS

Student Engagement
Classroom Management
Instructional Strategies
TSES Total

Number
of Items
in Scale
6
6
6
6

Structuring
5
Student Orientation
4
Enhanced Activities
4
TALIS Total
13
* Tschannen-Moran & Woolfolk Hoy, 2001
**OECD, 2010

Reported
0.87*
0.90*
0.91*
0.94*
0.73**
0.70**
0.72**
Not reported

Current
Study
0.85
0.89
0.87
0.94
0.49
0.58
0.72
0.78

Table 8
Intercorrelations among All TALIS 2008 Items
1

2

3

4

5

6

7

8

9

10

11

12

1. Learning Goals

-------

2. Small Groups

.206**

-------

3. Extended Assignments

.093

.336**

-------

4. Review Homework

.159*

.124

.072

-------

5. Differentiate Instruction

.213**

.186*

.222**

.031

-------

6. Assignments for
Audience

.092

.239**

.572**

.024

.208**

-------

7. Students Remember
Procedure Steps

.168*

.094

.122

.152

.226**

.249**

-------

8. Students Suggest
Activities

.179*

.378**

.376**

.120

.337**

.400**

.044

-------

9. Explain Thinking by
Writing

.139

.120

.329**

.180*

.181*

.306**

.180*

.252**

-------

10. Lessons Begin with
Review

.366**

.124

.147

.251**

.238**

.123

.130

.083

.274**

-------

11. Ability Grouping

.199*

.180*

.137

.133

.298**

.162*

.267**

.149

.231**

.196*

-------

12. Students Debate

.167*

.332**

.375**

.235**

.264**

.402**

.171*

.439**

.375**

.130

.198*

-------

.300**

.300**

.273**

.223**

.325**

.356**

.279**

.404**

.283**

.158*

.242**

.321**

13. Students Evaluate or
Reflect
*p < .05; **p < .01

13

-------
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Correlations were also run among all study variables and the number of
minutes engaged in Twitter chats. All variables related to teachers’ sense of
efficacy and teacher practices were significantly correlated to one another. The
only variable that was significantly correlated to Twitter participation was teacher
self-efficacy related to student engagement. See Table 9 for correlations among
the primary study variables.
Table 9
Intercorrelations Among all Primary Study Variables
1

2

3

4

5

6

7

1. T SES
Student Engagement

-------

2. T SES
Classroom Mgmt.

.716**

-------

3. T SES
Ins. Strategies

.703**

.684**

-------

4. T SES
T otal

.907**

.894**

.882*

-------

5. T ALIS
Structure

.322**

.348**

.326**

.370**

-------

6. T ALIS
Student Orientation

.301**

.257**

.332**

.330**

.446**

-------

7. T ALIS
Enhanced Activities

.263**

.222**

.307**

.294**

.398**

.511**

-------

8.Minutes of
Participation

.204**

.057

.048

.119

.054

.027

-.008

8

-------

*p < .05; **p < .01

Primary Analyses

Exploratory Research Question One
What is the demographic profile of teacher participants in an online professional learning
network?

Descriptive statistics were used to identify the participant responses related to the number
of minutes engaged in Twitter chats, which fell into the bottom 25th quartile and the top 75th
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quartile. Study participants who reported 25 minutes or less of PLN participation per week were
placed in the low frequency user group (bottom 25 th quartile), while those who reported 180
minutes or more were placed in the high frequency user group (top 75th quartile). Other than the
number of minutes that high frequency PLN participants spent engaged with Twitter, the profile
of the high frequency PLN participants is not notably different from the overall profile of study
participants nor is it notably different from low frequency participants. There were no statistical
differences among high frequency users and low frequency users when looking at the various
demographic variables (e.g., age, number of years of teaching experience, type of school, school
location, subject area taught) of the two participant groups. Simple t-tests were conducted to
compare the means related to Twitter participation, years teaching, and participant age. Each ttest returned a p-value of p > .05, see Table 10 for the complete data. Additional, t-tests were
conducted to compare percentages of responses between high and low frequency users for other
demographic data noted above, in each instance p > .05. Study participants reported
collaborating via Twitter chats for a mean of 17 months prior to their participation in this study.
High frequency PLN participants’ mean age was 39 and high frequency participants had been
teaching for about 13 years. High frequency participants were most likely to be public
elementary school teachers in suburban school settings in the Midwest or South who had not
been enrolled in coursework with a degree granting institution during the previous school year.
While not statistically significant, it is notable that low frequency participants, unlike high
frequency participants, tended to be elementary teachers and teaching in urban settings at schools
located in the Northeast United States. High frequency participants tended to teach in suburban
schools located in the Midwest. See Table 2 in Chapter 3 for aggregate demographic
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information on study participants and Table 11 for demographic information by High or Low
Frequency participant group.

Table 10
Mean and Standard Deviation Comparison

All Participants
n=159

Low
Frequency
Participants
n=41
Mean
(SD)
5.8
(6.46)

High
Frequency
Participants
n=45
t
15.08

Df
84

p
<.001*

17.4
(14.07)

1.08

84

.28

13.8
(7.39)

13.1
(8.30)

.41

84

.68

40.2
(8.67)

39.7
(10.92)

.23

84

.23

Mean minutes
per week using
T witter

124.6
(123.93)

Mean months
participating in
T witter chats

16.3
(13.59)

14.3
(12.34)

Mean Years
T eaching

13.5
(7.68)

Mean Age

40.2
(9.60)

281.5
(116.86)

*p < .01

Table 11
Percentage t-test and p value Comparison of High Frequency and Low Frequency
Participant Groups
Low Frequency
Participants
n=41

High Frequency
Participants
n=45

t

df

p

T ype of school
Elementary
Middle School
High School

41.5%
29.3%
29.3%

42.2%
40.0%
17.8%

.07
1.04
1.26

84
84
84

.94
.30
.21

Subject
Elementary school
Secondary Electives
Elementary Electives/Specials
Secondary Language Arts/Reading
Secondary Mathematics
Secondary Science
Secondary Social Studies

41.5%
14.6%
2.4%
22.0%
7.3%
9.8%
2.4%

33.3%
11.1%
6.7%
24.4%
6.7%
8.9%
8.9%

.79
.49
.95
.26
.11
.14
1.29

84
84
84
84
84
84
84

.43
.63
.34
.80
.91
.89
.20

T ype of School
Public
Private/Parochial//Charter

92.7%
7.3%

91.1%
8.9%

.27
.27

84
84

.79
.79

(continued on following page)
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Table 11 (continued)
School Location
Rural
Suburban
Urban

22.0%
46.3%
31.7%

20.0%
62.2%
17.8%

.23
1.48
1.50

84
84
84

.82
.14
.14

Model PLC School
Yes
No
Don’t Know

4.9%
78.0%
17.1%

4.4%
71.1%
24.4%

.11
.73
.83

84
84
84

.91
.47
.41

Recent Enrollment in Coursework
Yes
No

26.8%
73.2%

20.0%
80.0%

.75
.75

84
84

.46
.46

Region
Northeast
Midwest
South
West

31.7%
24.4%
34.1%
9.8%

15.6%
40.0%
33.3%
11.1%

1.77
1.54
.08
.20

84
84
84
84

.08
.13
.94
.84

Research Question One
To examine Research Question One (In a group of teachers who participate in an
online professional learning network (PLN), what is the relationship between teachers'
sense of efficacy and the frequency of PLN participation?), initial descriptive statistics
were run to identify the mean and standard deviation for each of the teacher sense of
efficacy variables (Student Engagement, Instructional Strategies, Classroom
Management and Total Sense of Efficacy). The difference in means between high and
low frequency participants was statistically significant (p < .05). See Table 12 for all
means and standard deviations related to Research Question One. As a result of the
statistically significant mean differences, further analysis of Research Question One and
the associated hypotheses was necessary and four multiple regression analyses were
conducted. The independent variable was the number of minutes study participants
engaged in education-related Twitter activities. The dependent variables were based
upon each prediction.
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Prediction. Teachers who report frequent collaboration will also report a stronger Total
Sense of Efficacy —Not Supported.
A regression analyses was conducted to examine this hypothesis. The independent
variable was the number of minutes study participants engaged in education-related Twitter
activities. The dependent variable was the teachers’ Total Sense of Efficacy as measured by the
TSES. The results of the regression analysis were not significant F (1, 157) = 2.24, p = .14. See
Table 13 for full regression results.
Table 12
ANOVA, Mean and Standard Deviation Comparison of High Frequency and Low
Frequency Participant Groups
n

m (sd)

Mean
Square

F

86

7.58 (.76)

.81

1.40

High Frequency Participant

45

7.67 (.64)

Low Frequency Participant

41

7.47 (.87)

TSES Total

TSES Student Engagement*

86

7.33 (.98)

High Frequency Participant

45

7.56 (.73)

Low Frequency Participant

41 7.08 (1.16)

TSES Instructional Strategies

86

7.70 (.76)

High Frequency Participant

45

7.75 (.68)

Low Frequency Participant

41

7.65 (.85)

TSES Classroom M anagement

86

6.84 (.76)

High Frequency Participant

45

6.85 (.71)

Low Frequency Participant

41

6.83 (.82)

T

1.22

4.85

5.26
2.32

.21

.35
0.60

.00

.00
0.12

Df

p

1

.24

84

.23

1

.02*

84

.02*

1

.56

84

.55

1

.95

84

.90

*p < .05

Prediction. Teachers who report frequent collaboration will also report a stronger sense of
efficacy related to student engagement—Partially Supported.
This hypothesis was tested as part of the same multiple regression analysis as the

69

previous hypothesis. The independent variable was the number of minutes study participants
engaged in education-related Twitter activities. The dependent variable was the teachers’ sense
of efficacy related to Student Engagement as measured by the TSES. Results of this linear
regression suggest a significant proportion of the total variation in teacher sense of efficacy
related to Student Engagement was predicted by high frequency participation in Twitter chats, F
(1, 157) = 6.85, p < .01 (β = .20, p < .01. See Table 13 for full regression results.
A MANOVA was performed to further refine the understanding of the relationship
between frequency of participation and teacher’s sense of efficacy. Low users and high user
groups were identified to conduct the MANOVA. As previously discussed, study participants
who reported 25 minutes or less of PLN participation per week were identified for the low
frequency user group, while those who reported 180 minutes or more were placed in the high
frequency user group (top 75th quartile). The comparison between the low and high frequency
PLN participants was done with a one-way MANOVA. The independent variable was high
frequency participant vs. low frequency participant. The dependent variables were the TSES
Total Sense of Efficacy score and the subscale scores (Student Engagement, Instructional
Strategies and Classroom Management). The results of the MANOVA were significant and
reaffirmed the results of the multiple regression analysis Wilk's Λ = 0.89, F (4, 81) = 2.49, p <
.05. Follow-up univariate ANOVA’s indicated a significant difference in sense of efficacy
scores related to Student Engagement for high frequency users of Twitter, F (1, 85) = 5.26, p <
.05. An examination of means indicated high frequency Twitter users report higher sense of
efficacy related to student engagement (M=7.56, s.d. = 0.73). See Table 12 for ANOVA results.
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Table 13.
Regression Analyses of TSES and Subscale Scores and TALIS 2008 Subscales
Dependent
Variable

B

SE B

ß

R2

.001

.001

.119

.014

TSES Student
Engagement*

.002

.001

.204

.036*

TSES Classroom
Management

.000

.001

.048

.002

.000

.001

.057

.003

-.008

.000

Independent
Variable
TSES Total

Number of
minutes
engaged in
Twitter chats

TSES Instructional
Strategies
TALIS Structuring
Number of
minutes
engaged in
Twitter chats

N/A

TALIS Student
Orientation
TALIS Enhanced
Activities

N/A
-5.000

.001

Note. * p < .05 level

Prediction. It was predicted that teachers who report frequent collaboration will also
report a stronger sense of efficacy related to Instructional Strategies—Not Supported.
This hypothesis was also part of the four multiple regression analyses conducted with the
previously discussed predictions. The independent variable was the number of minutes study
participants engaged in education-related Twitter activities. The dependent variable was the
teachers’ sense of efficacy related to Instructional Strategies as measured by the TSES. The
results of the regression analysis were not significant, F (1, 157) = 0.36, p = .55. See Table 13
for full regression results.
Prediction: Teachers who report frequent collaboration will also report a stronger sense
of efficacy related to Classroom Management.-Not Supported.
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A multiple regression analysis was again used to examine this hypothesis. The
independent variable was the number of minutes study participants engaged in education-related
Twitter activities. The dependent variable was teachers’ sense of efficacy related to Classroom
Management as measured by the TSES. The results of the regression analysis were not
significant, F (1, 157) = 0.50, p = .48. See Table 13 for full regression results.

Research Question Two

Research Question Two asked: In a group of teachers who participate in an
online professional learning network (PLN), what is the relationship between teachers'
adoption of best instructional practices and the frequency of PLN participation? All
statistical analyses were predicated on instrument reliability. As noted above, sample
reliability coefficients were notably different from the reported reliabilities for two of the
three variables (Structuring and Student Orientation) measured by the TALIS 2008
(OECD, 2010). See Table 7 for instrument reliability. As a result, subsequent statistical
analyses are not appropriate for two of the three hypotheses.
Prediction. Teachers who report frequent collaboration will also report adoption of best
instructional practices related to lesson Structure—Not Supported.
The reported reliability coefficient for adoption of best instructional practices related
lesson Structure was .73. This study’s sample reliability coefficients were .51. The low
reliability of the sample rendered all additional analyses moot.
Prediction: Teachers who report frequent collaboration will also report adoption of best
instructional practices related to Student Orientation—Not Supported.
The reported reliability coefficient for adoption of best instructional practices related to

Student Orientation was .70. This study’s sample reliability coefficients were .58. The low
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reliability of the sample rendered all additional analyses moot.
Prediction: Teachers who report frequent collaboration will also report adoption of best
instructional practices related to Enhanced Activities—Not Supported.
Regression analyses were used to examine this prediction. The independent variable was
the number of minutes study participants engaged in education-related Twitter activities. The
dependent variable was the classroom practices: Enhanced Activities as measured by the TALIS
2008. The results of the regression analysis were not significant F (1, 157) = .01, p = .93. See
Table 13 for full regression results.

Exploratory Research Question Two
What reasons do teachers give for their participation in a PLN?

Participants answered an open ended question prior to the start of the quantitative portion
of the survey. The question specifically stated, “Why do you choose to participate in educationrelated Twitter chats?” There were 159 responses to the question. For coding purposes, I read
each item one time and coded an initial perception of the statement. After reading all items, I reread each item and identified general themes. During the second read, I adjusted the coding if I
determined that the initial read was inaccurate or a different theme was more applicable. I then
read each item a third time to ensure that each fit into the themes that I identified. While
participants were limited to 500 characters for their response to the question, some items fit into
multiple themes and were coded as such. From the data, I identified the following themes:
Opportunity to share/collaborate, Increasing knowledge/learning, Connect/network, and
Inspiration/motivation. Table 14 identifies the themes and provides exemplar participant
responses. It should be noted that while different themes were identified, there is a similarity or
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an inter-connectedness among all four of the identified themes.
Table 14
Exploratory Research Question Two Themes and Exemplar Statements
Theme

Exemplar Statement

Opportunity to
share/collaborate

I appreciate the resources that I get from fellow teachers and the
exchange of ideas. I have been able to incorporate my
suggestions from chats into my classroom. Also, some of the
participants and I have shared resources through email, which
would not have happened if I had not encountered these
colleagues through a regular Twitter chat.
I enjoy getting new, creative ideas to benefit my students. I like
the ability to share ideas with other teachers and get feedback
from them as well.

Increasing
knowledge/learni
ng

I enjoy learning from others and reading their perspectives. I
also like reading what they have tried with their students that has
worked so that I can get ideas on what I can do with my students
(lessons, integrating tech, student projects, etc).
To gain ideas from other educators. The best practices are tested
in the field by read educators. It is helpful to learn from others
to gain broader experience and input.

Connect/network

I like hearing from authors, practitioners, and researchers whose
books I read. I also learn practical ideas from teachers around
the world. I feel less isolated and more connected. I also get
resources that I can share with my district and colleagues.
Twitter chats give me the opportunity to share and learn from
others in my field. They also help to challenge my beliefs on
certain topics, and allow me to ‘meet’ and connect with a diverse
group of educators from around the world.

Inspiration/
motivation

Even if I don’t’ find something I can use, I find the inspiration I
need to make cool activities for my students that allow for a
deeper understanding of the topics I teach. I am committed to
bringing my school into the 21st century.
It is the best source of PD I have ever found. It is personalized,
positive and innovative. It keeps me current and excited about
my job, which can become tedious if we allow ourselves to get
caught up in the minute details and the negative mood toward
education right now. It expands my PLN and allows me to dig
deeper into topics I am interested in.
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The Opportunity to share/collaborate was the most prominent response; 36 responses
were coded as such. While connecting with others and reducing isolation were concepts that
emerged in the statements about collaboration, the real focus was on sharing ideas, resources,
and getting feedback. An example is,
I appreciate the resources that I get from fellow teachers and the exchange of ideas. I
have been able to incorporate my suggestions from chats into my classroom. Also, some
of the participants and I have shared resources through email, which would not have
happened if I had not encountered these colleagues through a regular Twitter chat.
Another participant was a bit more succinct, “I enjoy getting new, creative ideas to benefit my
students. I like the ability to share ideas with other teachers and get feedback from them as
well.”
Those participants who wrote about Increasing knowledge/learning focused particularly on
learning from others’ experiences. “I enjoy learning from others and reading their perspectives.
I also like reading what they have tried with their students that has worked so that I can get ideas
on what I can do with my students (lessons, integrating tech, student projects, etc).” Another
participant similarly identified learning through the experience of others, “To gain ideas from
other educators. The best practices are tested in the field by real educators. It is helpful to learn
from others to gain broader experience and input.”
As alluded to above, the theme Connect/network emerged from participant responses
related to collaboration and sharing. Some study participants focused specifically on connecting
with others outside of their immediate school/work environment. “I like hearing from authors,
practitioners, and researchers whose books I read. I also learn practical ideas from teachers
around the world. I feel less isolated and more connected. I also get resources that I can share
with my district and colleagues.” Another participant wrote, “Twitter chats give me the
opportunity to share and learn from others in my field. They also help to challenge my beliefs on

certain topics, and allow me to ‘meet’ and connect with a diverse group of educators from
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around the world.” Other study participants discussed specifically the idea of networking.
The final theme, Inspiration/motivation was closely related to the Connect/network theme.
Responses in this theme tended to focus on the feelings people had and less about the tangible
benefits (resources, feedback, etc.).
Even if I don’t find something I can use, I find the inspiration I need to make cool
activities for my students that allow for a deeper understanding of the topics I teach. I am
committed to bringing my school into the 21 st century.
It is the best source of PD I have ever found. It is personalized, positive and innovative.
It keeps me current and excited about my job, which can become tedious if we allow
ourselves to get caught up in the minute details and the negative mood toward education
right now. It expands my PLN and allows me to dig deeper into topics I am interested in.

Exploratory Research Question Three
What classroom practices do teachers say are influenced by their participation in a PLN?

Similar to the question above, Exploratory Research Question Three was examined
through three open-ended questions that followed the quantitative survey items. Each question
connected a specific aspect of teacher efficacy (student engagement, instructional strategies or
classroom management) and practice. The questions attempted to get participants to identify
specific practices that were impacted by participating in Twitter chats. The specific questions
asked “When thinking about your participation in education-related Twitter chats” and “How has
your participation impacted your practices related to [engaging students in learning; classroom
management; implementing various instructional strategies]? Please provide a specific example
or two.”
The responses to each of the questions were reviewed independently. The coding
procedure was the same for each question. I read all of the responses related to student
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engagement one time and noted an initial perception of the statement next to the item. After
reading all student engagement items, I then re-read each statement and identified general
themes. During the second reading, I adjusted the coding if I felt the initial interpretation was
inaccurate or another theme was more applicable. Responses related to student engagement were
then read a third time to ensure that responses fit into the themes that were identified. While
participants were limited to 500 characters for their responses to the question, some items fit into
multiple themes and were coded as such. I used the same process to code the responses from the
questions related to classroom management and instructional strategies. I identified themes that
were unique to each question, and those themes are discussed below. Table 15 provides an
overview of the themes that were identified and provides an exemplar statement.
Table 15
Exploratory Research Question Three Themes and Exemplar Statements
Theme

Exemplar Statement

Student Engagement
Resources

I have made the decision to start using certain edtech tools
based on Twitter chats such as Padlet. I have used lesson ideas
shared on Twitter specific to my content area.

Strategies

I realize that I am not doing nearly enough to engage or
motivate my students to think critically. I have implemented
Genius Hour this year to try to rectify that somewhat. I also
try to lecture less and let students have more control over the
learning process.

Student-Centered
Teaching

[Twitter participation] has reinforced my beliefs to practice
child led programming (I teach Kindergarten).” Another
teacher, a low frequency participant from the Midwest with 19
years of experience at the high school level stated, “[Twitter
participation has] shifted my classroom from teacher-centered
to learner centered. [It’s allowed me to add] valuable tools to
my instructional resources.

(continued on following page)
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Table 15 (continued)
Classroom Management
No Effect

I don’t believe they have much. I teach my class using the
same philosophy as I was raised and that hasn’t changed much
in the past 16 years

Student
Engagement

My Twitter chat friends encouraged me to give up my behavior
chart and showed me alternatives. Without them I would have
continued a practice that felt false to me from day one.
Instructional Strategies
Strategies

I have gotten lots of great tips in this area [instructional
strategies]. One strategy that I use much more often now is
choice in both process & product.

Formative
Assessment

Formative Assessment is something I employ [because] of
twitter. Change in my [homework]–adopting almost a ‘no
[homework] policy’ is [because] of twitter and various articles.

Student Engagement

There were 127 responses related to engaging students in learning. Responses were
sorted into two primary themes Resources and Strategies. The resource theme tended to focus
more on software, mobile computing applications, and materials, whereas the strategies theme
focused on instructional strategies and pedagogical practices. The majority of respondents
identified new resources as keys to engaging students. A low frequency Twitter participant, with
eight years of teaching experience at the high school level stated, “I have made the decision to
start using certain edtech tools based on Twitter chats such as Padlet. I have used lesson ideas
shared on Twitter specific to my content area.” Another low frequency participant, with 10 years
of teaching experience at the middle school/junior high level noted, “I have taken the ideas and
resources and used them with varied results. I used the recommendation to use the 30 hands app
to create video presentations in a more student centered way. I presented the software to [my]
students and they have created multiple presentations and have become more comfortable
presenting with their peers.”
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Responses related to Strategies focused more on teaching practices than resources. A
high frequency participant from the Northeast who has spent 16 years in an elementary
classroom stated, “I realize that I am not doing nearly enough to engage or motivate my students
to think critically. I have implemented Genius Hour this year to try to rectify that somewhat. I
also try to lecture less and let students have more control over the learning process.” Another
high frequency participant, who is from the Midwest with nine years of experience at the
elementary level, stated, “I have been able to take back ideas to my team and try with my
students. 1. Global read aloud 2. Mystery Skypes.” A third theme also emerged related to
Student-Centered Teaching practices. A high frequency participant from a private school in an
urban area of the Midwest noted that Twitter participation “has reinforced my beliefs to practice
child led programming (I teach Kindergarten).” Another teacher, a low frequency participant
from the Midwest with 19 years of experience at the high school level stated, “[Twitter
participation has] shifted my classroom from teacher-centered to learner centered. [It’s allowed
me to add] valuable tools to my instructional resources.”

Classroom Management

There were 118 responses related to classroom management. The most common
response related to classroom management was that participation in Twitter chats had no effect
on participant’s classroom management. The majority of respondents stated that they did not
believe that participation in Twitter chats had any impact on their classroom management. A
high frequency participant with 16 years of teaching experience in a Midwest elementary school
summed up the sentiment of many study participants. “I don’t believe they have much. I teach
my class using the same philosophy as I was raised and that hasn’t changed much in the past 16

years.” A low frequency participant from a Midwest urban elementary school with 10 years of
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experienced reaffirmed the sentiment by stating, “I don’t really feel like they are affecting my
classroom management.” A low frequency participant from a rural elementary school in Texas
also noted, “I have not learned anything particular about classroom manageme nt.” However,
respondents who believed that participation had some impact on their classroom management
tended to echo the themes associated with Student Engagement. They were able to identify
classroom management resources. A low frequency participant with 25 years of elementary
experience, teaching in the South, stated that “Twitter & my PLN introduced me to Class Dojo.”
Participants also identified classroom management strategies that were learned as a result of
Twitter participation. An elementary teacher with 18 years of teaching experience at a school in
the Northeast stated that Twitter participation has introduced him to “love and logic along with
responsive classroom… and ideas on how to implement on twitter.” Another teacher, a low
frequency participant from a rural school in North Carolina, stated, “My Twitter chat friends
encouraged me to give up my behavior chart and showed me alternatives. ” Without them I
would have continued a practice that felt false to me from day one.” Other teachers identified
student-centered approaches to discipline. A high frequency participant with 18 years of
experience teaching junior high math noted, “Relationships are #1 for me in my classroom and I
am reminded of that often while participating in twitter chats. The chats also keep me focused
on what I need to focus on, the students. Once relationships & routines are established,
management is basically not an issue.” A Texas elementary teacher with 18 years of experience
noted that chat participation reinforced a good classroom management mindset. “Remember to
get up and move, allow kids to share more and less talk from teacher. Changing how I think and
becoming a facilitator.”
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Instructional Strategies

Lastly, there were 107 responses related to instructional strategies. Participant responses
to the instructional strategies question tended to vary the most compared to the questions related
to student engagement and classroom management. Similar to the question related to student
engagement, a common identified theme related to instructional strategies was Strategies.
Similar to the strategies theme from the student engagement question, strategies once again
focused on general teaching practices. A low frequency participant from Tennessee who has
taught at the high school level for eight years stated, “I am reminded on Twitter of the
importance of varied strategies such as jigsaw or debate for engagement and am challenged to
utilize them more often.” Another teacher, a high frequency participant from a suburban
elementary school in Georgia noted that “I have gotten lots of great tips in this area [instructional
strategies]. One strategy that I use much more often now is choice in both process & product.”
Another theme developed around the idea of technology integration. A middle school
English/Language Arts teacher with 15 years of experience from Tennessee stated, “I have
gained several strategies to use more technology in the classroom. As a teacher who began pre
technology, I am always looking for how teachers integrate technology so that it is not about the
tech but about how the tech supports the lesson.” A final theme focused on implementing
formative assessment. A high school science teacher with 17 years of experience from New
York noted, “Formative Assessment is something I employ [because] of twitter. Change in my
[homework]–adopting almost a ‘no [homework] policy’ is [because] of twitter and various
articles.” A low frequency participant with four years of elementary experience from rural Iowa
noted that participation has “helped me to think about student engagement. For example, I have
been challenged to think about formative assessment strategies. 3-2-1, exit slips, etc.”

CHAPTER 5
FINDINGS, DISCUSSION, RECOMMENDATIONS, AND CONCLUSIONS

Introduction

Improving student achievement has been, and remains, a focus of federal, state, and local
governmental entities since the publication of A Nation and Risk (1983) (Cuban, 1990;
Schelchty, 2003). Marzano (2003) and Hattie (2009) both conducted meta-analyses of
educational research with the intent of identifying the factors, practices, and beliefs that account
for the greatest gains in student achievement. Both Marzano and Hattie found teacher’s beliefs
and practices had the most significant impact on student achievement. Districts and schools have
worked to cultivate the beliefs and practices identified by both Marzano and Hattie in their
teachers.
Historically, the primary means schools and districts have used to develop the knowledge
and skill of teachers has been in-service professional development. However, critics of inservice professional development note that it is an ineffective model (Bray-Clark & Bates, 2003).
Instead many argue a more effective means of developing teacher beliefs and practices is through
collaboration among teachers (Berry, Daughtrey & Wieder, 2009; Bray-Clark & Bates, 2003;
Chester & Beaudin, 1996; Harlin & Rayfield, 2011; Montiel-Overall, 2005; Rigelman & Ruben,
2012; Ross, 1994; Wood, 2007). However, the lack of time or availability of other teachers for
collaboration is noted as a barrier to teacher collaboration (Blitz, 2013). Others have suggested
the Internet could mitigate the impact of these barriers (Richardson, 2001). The growth of
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Internet-based technologies, such as webinars and online chats, offers the potential for providing
teachers flexible time and space to collaborate and thus ameliorate the impact of those obstacles.
This study was designed to add to the body of scholarly work related to teachers’
participation in online collaboration and its relationship to teachers’ sense of efficacy and
adoption of best instructional practices. Since this topic has received relatively little attention
this study also attempted to identify demographic characteristics common among teachers who
participate in Twitter-based PLNs.

Study Findings

This quantitative, correlational study sought to identify a relationship among frequent
teacher collaboration via PLN Twitter chats, teacher self-efficacy, and adoption of best
instructional practices. Additionally, this study explored the demographic characteristics of
teachers who collaborated through Twitter chats. Descriptive and inferential statistics were used
to answer the research questions. The survey instrument utilized the TSES (Tschannen-Moran &
Woolfolk Hoy, 2001) to explore teachers’ sense of efficacy and the TALIS 2008 (OECD, 2010)
for instructional practices. Study participants received a link through Twitter at the beginning,
during, and near the end of weekly Twitter chats. Tweets included a prompt to complete an
online survey. In addition to the TSES and TALIS 2008 components, the survey also required
teachers to identify the frequency of their participation in PLN Twitter chats as well as other
demographic information. The size of the overall population is unknown, but the sample for this
study included 159 usable responses.

83

The first exploratory research question sought to identify common demographic
characteristics of teachers who participate in Twitter chats. Among all study participants the
teachers averaged 13.5 years of teaching experience and 40 years of age. Participants were most
likely to be elementary public school teachers from suburban school districts located in the
Midwest or South. Among the high frequency participants, the average number of years
teaching (13.8) and average age (40.1 years) were not notably different from the low frequency
participants (13.1 and 39.7 years, respectively). Low frequency participants tended to have been
participating in Twitter chats, although not statistically significant, slightly longer than high
frequency counterparts (17.4 months to 14.3 months, respectively). In all other facets, high
frequency participants and low frequency participants tended to share similar demographic
characteristics as the overall participant sample.
Research Question One explored the relationship between frequency of online
collaboration and teachers’ sense of efficacy. Frequency of participation, the independent
variable, was measured by identifying the top and bottom quartile of the survey participants.
Teachers’ sense of efficacy was measured using the Teacher Sense of Efficacy Scale
(Tschannen-Moran & Woolfolk Hoy, 2001). The TSES also included variables related to
specific elements of teacher efficacy: student engagement, instructional strategies and classroom
management. The research question was partially supported. High frequency participation was
found to have a strong relationship to high levels of teacher efficacy related to student
engagement. There were no significant relationships found among frequency of participatio n
and overall sense of efficacy or efficacy related to instructional strategies or classroom
management.
The second research question explored the relationship between frequency of online

collaboration and teachers’ implementation of best instructional practices. Frequency of
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participation, the independent variable, was again measured by identifying the top and bottom
quartile of the survey participants. Implementation of best instructional practices was measured
using a portion of the TALIS 2008 (OECD, 2010) related to teaching practices. The TALIS
2008 included variables related to specific teaching practices: lesson structure, student
orientation and enhanced activities. For two variables, structuring and student oriented, the
results were deemed invalid due to low instrument reliability. There was no significant
relationship found among frequency of participation and enhanced activities. This research
question was nullified.
The next research question was exploratory and focused on the reasons teachers choose
to participate in PLNs. This was an open-ended response question. Each participant statement
was coded through multiple readings. The following themes emerged: Opportunity to
share/collaborate; Increasing knowledge/learning; Connect/network; and Inspiration/motivation.
Teachers identified developing resources, sharing resources, sharing ideas, and getting feedback
from other professionals as being the most prominent reasons for choosing to collaborate with
other teachers in a PLN. Similarly, other participants identified the ability to learn through
others' experiences. The teachers could share their experiences using various strategies and
resources and others said they could use that information to determine if they wanted to also try
it out or make adjustments to their practice based on the experiences of others. Teachers also
noted that PLN participation allowed them to collaborate with other teaching professionals from
around the world. Lastly, participants noted that PLN participation motivated and inspired them
in their work.
The final research question was also exploratory. It was based on three open-ended
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response questions in which participants identified various classroom practices that were
influenced by PLN participation. Each question aligned with one of the TSES (TschannenMoran & Woolfolk Hoy, 2001) variables: student engagement, instructional strategies and
classroom management.

Student Engagement
The question specifically asked, “When thinking about your participation in educationrelated Twitter chats, how has your participation impacted your practices related to engaging
students in learning? Please provide a specific example or two.” Responses generally fell into
one of two general, but closely related, categories. The teachers stated that PLN participation
helped them by giving them access to new resources and strategies. Resources were broadly
categorized as more tangible types of things: software, apps and materials, whereas strategies
tended to focus on specific instructional strategies: close reading, making lessons more student
focused, and the like.

Classroom Management
Similar to the previous question this question asked, “When thinking about your
participation in education-related Twitter chats, how has your participation impacted your
practices related to engaging classroom management? Please provide a specific example or
two.” The vast majority of respondents said PLN participation had little or no effect on
classroom management. While most participants felt PLN participation had little effect on
classroom management, some teachers did note that their participation gave them access to
resources to use in support of their classroom management plan. A few teachers stated that they
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were able to glean some classroom management strategies from PLN participation. However,
those strategies tended to be more engagement-focused strategies than specific classroom
management techniques. Teachers talked about giving students more choice and making the
class more student-focused as a means of engaging and motivating students. Those teachers
noted that when students are engaged and motivated there were fewer management issues.

Instructional Strategies
As with the previous questions, this question asked, “When thinking about your
participation in education-related Twitter chats, how has your participation impacted your
practices related to implementing various instructional strategies?” Teacher responses varied
significantly for this question. Again, study participants identified teaching strategies as a
primary benefit of PLN participation. In response to this question, strategies included specific
teaching strategies: cooperative grouping and jigsaw as well as broader instructional practices,
such as increasing student choice for demonstrating learning. Participants also identified PLN
participation helped them integrate technology into their instruction. While some teachers
identified specific software or apps they had implemented in their instruction, others identified a
shift in focus with integrating technology in their in lessons. Teachers who identified a shift in
focus noted they were working to have students fully use technology to produce content rather
than as an add-on or something fun for students to do in class. The teachers identified students
making digital movies, blogging and participating in mystery Skype lessons as examples.

Discussion

Although only one of the two hypotheses were partially validated, all of the findings are
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worthy of discussion. This is particularly true with regard to the exploratory research questions.
The exploratory nature of some of the questions provides a foundation for future research.
Broadly, this study partially affirmed the work of Chester and Beaudin (1996), Watters and
Ginns (1995), and Wood (2007), who all found that collaboration increases teachers’ sense of
efficacy.
Exploratory Research Question One was developed with the intent of identifying
common demographic characteristics of PLN participants. By harnessing the power of the
Internet, this study was able to sample teachers from urban, rural and suburban areas from
throughout the United States. The resulting demographic profile created by the responses of 159
participants provides a general picture of PLN participants. While a few articles have focused on
the value of PLNs (Nelson, 2012; Trust, 2012; Perez, 2012), they have not identified any
common characteristics of participants. These general categories begin to provide a picture of
PLN participants. One might assume that teachers who participate in PLNs are early career
teachers because the demographics of social media users, particularly Twitter users, trends
toward younger users. The results of the Pew Institute 2014 Social Media Survey support this
assertion. According to the Pew Institute, in 2014, 37% of Twitter users fell into the 18-29 age
group (Duggan, 2015). However, the mean age of participants in this study was 40 with 13+
years of teaching experience. The modal responses (15 years teaching; 32 years old) to these
questions also reinforce the notion that PLN participants are not teachers new to the field. This
result was a surprise finding. A possible explanation for the older demographic profile of PLN
participants could be that these are veteran teachers who are looking for continued learning
opportunities. These teachers may find the professional development offered by their schools
and districts is insufficient or does not meet their learning needs, and thus, they seek
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collaborative learning opportunities outside of the traditional school day. This profile provides
an important lens through which to examine the results of this study.
Looking at the results of the study through the lens of the self-efficacy theory, the profile
of participants helps to understand the results. Bandura (1977, 1986, 1994, 1997) stated that
one’s sense of efficacy can change as a result of mastery experiences, vicarious experience,
verbal persuasion, and emotional arousal. Bandura identified mastery experiences as the most
powerful means of changing one’s sense of efficacy. Understandably, participation in an online
chat cannot, in itself, give teachers mastery experiences. However, some participants noted that
they tried new classroom strategies and resources as a result of PLN participation. As a result,
those teachers may have had mastery experiences that resulted in a change in their sense of
efficacy. Participants also stated PLN participation allowed them to learn from the experiences
of others (vicarious experiences) and PLN participation motivated them to try new things (verbal
persuasion). In this way, PLN participation may provide a means to develop teachers’ sense of
efficacy.
However, the study’s results only partially reflect PLN participation relating closely to
teachers’ sense of efficacy. Some (e.g., Shippen, 2011)have suggested that teachers’ beliefs
about their ability, or lack thereof, to improve student learning can be so firmly held that their
sense of efficacy cannot be changed. However, Bandura (1977, 2001, 2002) stated that one’s
sense of efficacy could change if the intervention (mastery experience, vicarious experience,
verbal persuasion or emotional response) was sufficient in terms of duration and/or intensity to
cause that change. Ross (1994) and Moseley, Reinke and Bookout (2003) also found that
interventions that lacked intensity or were too short resulted in no change in participants’ sense
of efficacy. Participants’ PLN participation may not be a sufficiently intense intervention. Also,
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while participants averaged over 16 months of PLN participation, with an average of 120
minutes per week, it may not be a sufficient duration. It is also possible that PLN participants
already have a high sense of efficacy related to teaching practice, and thus, interventions would
have little or no impact on their sense of efficacy.
As noted above Shippen (2011), Ross (1994), and Moseley et al. (2003) suggested that
teachers’ sense of efficacy does not change or does not change easily. This study’s finding that
there was no relationship between PLN participation and teachers’ sense of efficacy related to
classroom management suggests that teachers’ sense of efficacy related to classroom
management may be more stable. Specifically, Ross (1994) suggested that beyond the first few
years of teaching, a teacher’s sense of efficacy is relatively stable. Given the fact that the sample
of teachers in this study would be considered veteran by the mean and modal responses to the
question related to number of years teaching, it suggests that Ross’s finding related to the
stability of veteran teachers’ sense of efficacy is accurate. Further, classroom management is an
important skill to master early in one’s career. Wong and Wong (1998) support the premise that
teachers early in their career and in the first days of school need to establish a classroom
management plan. It would seem that teachers, early in their career, either develop a
management plan that works for them or they leave the profession, either by choice or through
recommendation from building administrators. This idea is supported by Mitchell and Arnold
(2004) and their research on the retention of special education teachers. Teachers in this study
sample stated their classroom management plan has not changed notably as a result of PLN
participation and that they also felt confident in their ability to effectively manage students.
That being said, a strong relationship was reported between high frequency participation
and high levels of efficacy related to student engagement. This finding suggests significant
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value for PLN participation. These questions on the TSES (Tschannen-Moran & Woolfolk Hoy,
2001) relate to a teacher’s ability to motivate challenging students, help students think critically,
foster creativity and improve achievement. Teachers who frequently collaborated via PLN
reported a higher sense of efficacy in these areas.
While this research was non-experimental and did not explore potential causation, from a
theoretical perspective, it suggests that high frequency collaboration in a PLN may be
sufficiently intense to potentially influence a teacher’s sense of efficacy related to student
engagement. It could also suggest that teachers who have a high sense of efficacy related to
student engagement also choose to participate in PLNs.
From a practical perspective, the implications are significant. Ultimately, schools and
districts are interested in improving student achievement. Teachers are increasingly held
responsible for student achievement, and their ability to motivate students is identified as a
significant barrier to improved student achievement (Ballard & Bates, 2008). This study
suggests teachers who participate frequently in online collaboration via Twitter report an
improved sense of efficacy related to motivating students and engaging them in learning. It is
not possible, with the data collected, to conclude that participation increases teachers’ sense of
efficacy, but open-ended responses related to the influence of PLN participation on instructional
practices related to engaging students in learning do provide some additional insight.
As previously noted, one of the themes that emerged from teacher responses suggested
PLN participation provided teachers access to resources and strategies related to engaging
students in learning. It could be assumed that teachers may not have been introduced to the
various strategies or resources without participation in the PLN. Once introduced to these
resources and strategies, prior research suggests teachers who collaborate are more likely to be
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open to new ideas, take risks, and try new instructional strategies, and thus improve their sense
of efficacy (Rigelman, & Ruben, 2012; Watters & Ginns, 1995). The open-ended responses
suggest that teachers in this study were open to trying new strategies and using different
resources to help students learn.
Hattie (2009) identified, through a meta-analysis of educational research on student
achievement, a list of 138 factors that had an impact on student achievement. Those factors that
had the greatest effect size on student achievement generally were focused on the teacher or
classroom level. External factors such as socio-economic status or home environment were
further down the list and had a smaller effect size than many teacher practices or classroom level
factors. Some notable commonalities were identified in comparing Hattie’s list to the strategies
and resources that teachers in this study identified as influenced by their PLN participation.
Hattie noted student self-report of grades and formative assessment as both having a significant
effect size on student achievement. Participants in this study also stated that as a result of PLN
participation they modified their practice in relation to self-assessment, peer assessment and
formative assessment. Other teachers in this study identified the adoption of a “Genius Hour”
practice in which students get to spend 60 minutes engaged in activities of their choice ("Genius
Hour - Where Passions Come Alive - Genius Hour"). This aligns with Hattie’s theme of
creativity programs having a significant effect size on achievement.
The second research question focused on the relationship between frequency of
participation in PLNs and teachers’ adoption of best instructional practices. There was no
identifiable relationship between participation and the implementation of teaching practices
identified in the TALIS 2008 (OECD, 2010). One interpretation could be that participants
already implement these practices with a high frequency. However, the mean response (of all
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participants) to the TALIS 2008 was 3.1 on a 6 point Likert-type scale. The average for high
frequency users was even lower (mean 2.9). This suggests that teacher implementation of the
teaching strategies outlined in the TALIS 2008 happens in about one-half or fewer of lessons.
As a result, it brings into question the appropriateness of the TALIS 2008 instrument. In
exploring this issue, it was found that the reliability of the responses to TALIS 2008 for this
study did not align with historical reliability for two of the three subscales. Only the subscale
related to enhanced activities aligned with previous reliability statistics. Additional discussion of
the reliability of the TALIS 2008 will occur in the Limitations section of this study.
When looking at why teachers choose to participate in a PLN, they did not state, “to
improve my efficacy or change my practice” per se. They noted a desire to collaborate and share
with like-minded teachers, to increase their knowledge, and to be inspired by other professionals.
The identified characteristics would be considered soft skills for teachers (Pachauri & Yadav,
2014). Soft skills are certainly something schools are looking for from teachers; however, soft
skills were not the focus of this study.
Lastly, it is important to critically examine the theoretical framework that founded this
study. Vygotsky’s (1962, 1978) social constructivist learning theory provided the theoretical
foundation for exploration of the collaboration construct. The results of the study suggest that
collaboration is a benefit of PLN participation and is an integral to be a highly effective teacher.
Teachers identified the opportunity to collaborate as a primary reason for PLN participation.
Bandura’s (1977, 1982, 1986, 1994) self-efficacy theory was used to examine teacher beliefs.
The results of the study do not overwhelmingly suggest that participation in PLNs relates to
teachers having a high sense of efficacy. However, self-efficacy theory and the accompanying
research on teachers’ sense of efficacy offer insight into why relationships might exist in some
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situations and do not exist in others. As such, self-efficacy theory was an effective theoretical
frame by which to examine PLN participation.
There was no theoretical framework to ground the exploration of teacher practices.
Teacher practices were grounded in current research on effective teaching practices. However,
what is identified as effective practice is in a continual state of flux. A better choice may have
been to attempt to ground current teaching practice in theory.
Another possibility was to apply knowledge building theory as a lens to examine the
interactions among teachers that happen as a result of PLN participation. Broadly, knowledge
building theory suggests that even the most learned members of a community do not have the
sum total of the knowledge accumulated in a field, nor is it possible (Scardamalia & Bereiter,
2006). Instead members of a knowledge building community work collaboratively to advance
the collective knowledge of the community (Scardamalia & Bereiter, 2006). Another key
element of knowledge building theory, according to Scardamalia and Bereiter, is participants in
the community develop not just knowledge about the topic but also knowledge of the topic.
Knowledge of a topic suggests community participants know more than declarative information
about a topic; they also have the procedural knowledge to actually use that knowledge in a real
sense. Based on the open-ended responses from study participants related to why they chose to
participate in PLNs and how PLN participation has influenced their practice, there appears to be
some value in applying the knowledge building theory to the study of PLNs.

Limitations

This section identifies and discusses the limitations of this study that may have
contributed to results that were not statistically significant in all but one of the hypotheses tested.

In summary, this study’s limitations had to do with instrumentation, the narrowly defined form
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of PLN, the use of self-reported data, non-experimental research, and the sample population.
Potentially the greatest limitation of the study was using a portion of the TALIS 2008
(OECD, 2010). As noted earlier, the TALIS 2008 had been administered to an international
sample of teachers. Teachers from the United States did not participate in the 2008
administration. However, teachers from English-speaking countries and some with Westernstyle educational systems were included. Instrument reliability was determined and reported
based on the large international sample. With the use of TALIS 2008 in this study, participant
responses did not demonstrate the same level of stability as the 2008 administration. Cronbach’s
Alpha scores for two of the three subscales were notably lower for participants in this study than
those who participated in the 2008 administration. This could be due to, in part, the small
number of items in each subscale. It could also be due to issues with the instrument itself. As
previously stated, the items in the scale appeared to align well with practices identified by Hattie
(2009) and Marzano (2003). The fact that the instrument did not return reliable results likely had
a significant impact on the outcomes reported related to Research Question Two.
For the purpose of this study, a PLN was defined as a group that was created and
interacted online with the purpose of connecting like-minded individuals to gather information,
resources or to create with the purpose of sharing the collective knowledge or outcome with the
broader group. As noted earlier, online interactions could have happened in a variety of different
ways. However, for the purpose of this study online interactions were narrowly defined as only
those interactions that happened as part of weekly Twitter chats. Using a narrowly defined form
of PLN ensured that there was at least a likelihood of two-way interaction among PLN
participants. It also made it easier to identify study participants, but it may have excluded a
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significant number of potential participants who collaborate online using a different medium.
The results of this study are difficult to generalize across other forms of PLN participation or
collaboration.
Another limitation of this study is the use of self-reported data. Both the TSES
(Tschannen-Moran & Woolfolk Hoy, 2001) and the TALIS 2008 (OECD, 2010) had established
reliability and validity. However, self-reported data is subjective by nature and can be swayed
by individuals who generally view themselves and their work in a positive light. This could lead
to inflated scores on some of the instruments.
As previously noted, this was non-experimental research. This study focused on
identifying a relationship between PLN participation and teachers’ sense of efficacy and
implementation of best instructional practices. A stronger study might have included two
distinct groups of study participants: those who participate in PLNs and those who do not. Or
conducting a pre-test/post-test administration of the instrument after a group participated in
Twitter chats for a period of time could have be another research design option. In either case,
developing a study that focused specifically on PLN participation as an intervention would
provide a stronger understanding of the influence of PLN participation on efficacy and practice.
It may assist in identifying whether PLN participation can have sufficient intensity and duration
to influence teachers’ sense of efficacy and/or changes in their practice.
The final limitation of this study involves the sample. An effort was made to sample
teachers who participate in Twitter chats from around the United States. The 159 responses were
relatively well distributed throughout the country. However, there is no known population of
teachers who participate in Twitter chats. Chat participation is fluid, and teachers can participate
in multiple chats per week as well as multiple chats simultaneously. Given this unknown, it
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difficult to determine if this is a representative sample of chat participants.

Recommendations

As noted in Chapter 1, very little was known about PLN participants. As a result, much
of this study’s focus was to establish an initial picture of PLN participants. One aim of this study
was to move from anecdotal evidence related to PLN participants and participation and to start to
quantify it. Additionally, it is important to continue to investigate the influence of teacher
collaboration via PLN participation. It is likely that schools and teachers will continue to
struggle to find time to collaborate with their colleagues. As research refines who PLN
participants are and the benefits of participation, there is potential to identify ways to better meet
the learning needs of teachers over time. As noted above, the PLN participants identified
themselves as relatively veteran teachers; the learning needs of veteran teachers are different
than the needs of early-career teachers. Further research could show PLN participation is a
means to differentiate teacher development.
Another aim of this study was to explore how teacher collaboration influenced teacher
beliefs and practices. Fundamentally, school leaders would like collaboration among teachers to
be a vehicle to improve teacher practices and those improved practices to lead to improved
student outcomes. Research is mixed on whether teacher beliefs impact teacher practice or if
practice impacts teacher beliefs (Guskey, 1985), but regardless of which is the antecedent (and
maybe it does matter), identifying a means to help teachers change their beliefs and/or improve
their practice is important to see overall improvements in student learning.
This study sought to identify a link between collaboration and adoption of best
instructional practices. There were very few valid and reliable instruments that inventoried
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specific instructional practices to choose from. The TALIS 2008 included a series of questions
related to adoption of various research-based instructional practices. However, for two of the
three subscales, the instrument was unreliable for the purpose of this study. Developing an
instrument that measures implementation of teaching practices may be difficult and, thus, be
explained by the lack of available tools. However, the work of Hattie (2009) and Marzano
(2003) could be used as a foundation to develop a reliable and valid, research-based instrument
that allows teachers to identify their level of implementation-specific effective teaching
practices. Such an instrument could be used for both self-report as well as through observational
data collection.
Future Research
Teachers’ sense of efficacy is an area that has received significant research focus over
time. However, teacher collaboration, particularly online collaboration and its relationship to
and influence on teachers’ sense of efficacy and practice is and continues to be ripe for
examination. This study’s instrument reliability question leaves this topic open for
reexamination. Additionally, little is known about PLN participants. PLN participants have
begun to be identified as thought leaders in the profession by their emergence as speakers at
traditional professional development sessions and conferences.
Future research could also focus on developing a quantitative means of measuring the
adoption of research-based best instructional practices. Developing a statistically valid and
reliable tool will assist in quantifying the implementation of best practices in classrooms. This
knowledge has a practical application for teachers to self-assess their practice. It could also
provide classroom observers a point of focus for discussions about classroom practices.
As noted above, other theoretical constructs could provide additional focus to the
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examination of teacher collaboration and its relationship to beliefs and practices. The knowledge
building theory could be used to specifically explore how knowledge is created and shared in an
online community. This study implied that knowledge was developed and shared. This tacit
understanding undergirded both the definition of collaboration and professional learning
network. It was supported by the themes that emerged from open-ended responses. Instead of
assuming that knowledge is being created and shared, future research could focus specifically on
the process of knowledge building.
A final area for future research is based solely on anecdotal survey response. School
administrators attempted to complete the survey throughout the data collection window. Well
over 20 potential respondents were excluded because they were school administrators, and
numerous others stated through Twitter that they would take the survey but were administrators.
This interest among school administrators suggests that a similar study that focuses on leadership
efficacy and leadership practices may be a future research opportunity.

Conclusion

This study explored the relationship among frequency of teacher collaboration in online
PLNs, teachers’ sense of efficacy, and implementation of best instructional practices. Further, it
attempted to identify characteristics of PLN participants and broadly outline the benefits of PLN
participation. In all, 159 responses from teachers throughout the United States were collected.
Results suggested that teachers who participate frequently in online PLNs also have a
strong sense of efficacy related to engaging students in learning. This finding suggests there is
value in collaborating online. The teachers reported increased access to materials and resources
as a result of their participation; this could be one reason they felt they were more capable of
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engaging students in learning. This study also aimed to explore the relationship among
collaboration and teacher practices. Statistical analyses suggested that no relationship; however,
closer examination brings into question the reliability of the instrument used. Teacher openended responses suggest collaboration does have some influence on practice. The educational
research community would benefit from additional examination of PLNs and their impact on
practice.
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